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Frederic F. Berman, class of ‘46, 


speaks from experience when he says... 


‘Personal satisfaction and happiness 





within your working atmosphere are among 


the many compensations at U.S. Steel.” 





Graduating with a B.S. in Mechani- 
cal Engineering in 1946, Mr. Berman 
first entered the employ of U. S. 
Steel’s National Tube Division’s 
National Works on April 10, 1950, 
in the estimating division of the 
Maintenance Department, 

On May 1, 1951, he was advanced 
to the post of Process Engineer of 
the Maintenance Department. He 
was promoted to Assistant Superin- 
tendent of the Maintenance Division 
on December 1, 1951. On January 1, 
1955, he was elevated to his present 
position of Assistant Superintendent, 
Maintenance Department, Shops 
and Services Division. This indicates 
considerable within the 
short span of five years. And yet this 
“success story” is typical of the hun- 
dreds involving young and ambitious 
engineering graduates who take ad- 
vantage of every opportunity to grow 
and progress under the effective 


progress 


AMERICAN BRIDGE . . AMERICAN STEEL & WIRE and CYCLONE FENCE 
TENNESSEE COAL & IRON . . UNITED STATES STEEL PRODUCTS 
* UNION SUPPLY COMPANY - 


Oil WELL SUPPLY 
UNITED STATES STEEL HOMES, INC, 


management training programs 
which are offered by United States 
Steel. 

Today, Mr. Berman has responsi- 
bility over six groups: General Ma- 
chine Shop, Shops and Service, 
Masonry Department, Building 
Service Group, Electrical Group, and 
General Labor Department. In the 
various phases organized under these 
groups, he supervises an army of 
1300 men. 

Mr. Berman sums up his philoso- 
phy toward his job and co-workers 
in this way: “‘Working for U.S. Steel 
is similar to the feeling one has for 
family life. Although it is a large 
operation, we are a closely knit 
group. Here there is an atmosphere 
of interdependence. Each man helps 


the other. Liking what you do is the 
key toasuccessful career. Personally, 
I like working for U. S. Steel. And 
you just can’t help liking the people 
with whom you are associated here.” 

If you are interested in a challeng- 
ing and rewarding career with 
United States Steel and feel that you 
can qualify, we suggest that you get 
in touch with your college placement 
director for further information. 
Also, we shall be glad to send you 
our informative booklet, Paths of 
Opportunity, upon request. Write 
to United States 
Steel Corporation, 
Personnel Division, 
Room 1662, 525 Wil- 
liam Penn Place, 
Pittsburgh 30, Pa. 





UNITED STATES STEEL 


UNITED STATES STEEL SUPPLY . . 
UNITED STATES STEEL EXPORT COMPANY 


COLUMBIA-GENEVA STEEL . . CONSOLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING . . NATIONAL TUBE 
Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 


+ UNIVERSAL ATLAS CEMENT COMPANY 7-27 











ORTON CITY, the largest single indus- 
try in Worcester, Mass. and the 
world capital of the abrasives industry, is 


a big bustling community of thousands of 


skilled workers. 

It is still growing. Yet one thing is cer- 
tain. Norton City will never be too big for 
the men and women who compose it 
never so large that they will feel lost 
among sO many others. 

Because the Norton success story is 
made up of countless individual success 
stories, in which opportunity for all is 


the ever-present theme. 


Your Own Success Story 

can have no more favorable or congenial 
background than you'll find at Norton 
City. For Norton, as the largest manufac- 
turer of abrasives and related products, 
serves not only every manufacturing 
field but supplies materials for the great, 
modern developments of nuclear science 
and jet and rocket propulsion, 

That is one reason why your oppor- 


tunities are practically unlimited at 
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Norton with training, facilities and 
surroundings planned to give all possible 


encouragement to individual progress, 


Engineering At Norton 
offers many inviting opportunities 
part ularly in the mechanic al, chemi al, 
ceramic and industrial fields. Research 
and development offer constant chal- 
lenges to Norton scientists, and this 
company’s long record of “firsts” in tech- 
nical advancement 1s proof of how suc- 
cessfully these « hallenges have been met. 

Other attractive openings here are in 
technical sales, finance and administra- 
tion. In planning your own future 
technical, business or a combination of 
the two you will do well to consider 
the established leadership and far- 
ranging scope of the Norton world-wide 


organizauion, 


Let’s Get Acquainted 
The new illustrated brochure “ Your 
Future With Norton” 
deal about Norton City. It describes the 


tells you a good 





products made there and what they’re 
used for. It charts the Norton organiza- 
tion on the world map. But best of all, it 
gives you an insight 
into the lives of 
Norton folks, at 
work and at play. 
Write for your free 
copy to Director of 
Personnel, Norvron 
Company, Worcester 
6, Massachusetts. 


NORTON 


ABRASIVES 


Galaking better products... . 
to make your products better 


NORTON PRODUCTS: Abrasives . 
Wheels «© Grinding Machines « 

BEHR.-MANNING PRODUCTS: Coated Abrasives 
Sharpening Stones . 








Grinding 
Refractories 


Pressure-Sensitive Tapes 





Editorial. . . 


This issue of the Connett Enc 
NEER is Our annual issue directed to 
the high school seniors who are 
considering entering Cornell's Col 
lege of Engineering, Our staff has 
felt for several years that high 
school seniors and their parents 
have a need for contact with Cor 
nell students as well as the regis 
trar and other administrative per 
sonnel, We hope this issue, written 
and edited entirely by Cornell stu- 
dents about Cornell and things of 
interest to Cornellians, will help 
provide this contact. 

The article on Unistrut will be of 
particular interest to high school 
seniors in that it shows the type of 


projects carried out by students in 
the Colleges of Engineering and 
Architecture, This particular proj 
ect was featured by the College of 
Architecture last year in the annual 
Engineers Day. All the E-Day ex 


hibits are built operated, and co 


ordinated by students of each 
school of the College of Engineer 
ing in a spirit of competition among 
the schools. E Day is held in the 
hope of acquainting Ithacans, Cor 
nellians, and prospective Cornel 
lians and their parents with the 
work and facilities of the College 
of Engineering, We certainly hope 
some of our readers will be able to 
come to Cornell this year on May 
3 for Engineers Day. We would 
like you to see our new engineer 
ing buildings, too 

The article on the history of Cor 
nell’s College of Engineering and 
the picture story about the new 
engineering campus show — the 
steady progress our College has al 
ways made in improving facilities 
and equipment, Dr. Hans Bethe, 
a famous scientist and Nobel prize 
winner is featured this month in 
our faculty profile section, 

Cornell has a lot to offer its stu 


dents: an excellent engineering 


curriculum, brand new facilities, 
great numbers and variety of lib- 
eral courses to broaden our educa 
tion, and extracurricular activities 
to interest everyone, We'll be look 


ing forward to seeing you next fall. 
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6) Rk young engineers tell us that one of the best 


things about working with General Motors 
is this 

Here at GM you live in a big world of vast resources, 
great facilities, important happenings—yet you also 
live in a small world of close friendships and har- 


monious relationships. 


For GM—the world’s most successful industrial cor- 


poration—is also completely decentralized into 34 


manufacturing divisions, 126 plants in 68 U.S. citie: 


Within these divisions and plants, you find hundreds 
of small, hard-hitting technical task forces consist- 
ing of engineers with widely varying degrees of 
experience, 

It follows that our young engineers have the splen- 
did chance to learn from some of America’s best 
technological minds. The chance to win recognition 
for achievements. The chance to grow personally 
and professionally. 

Beyond that, they have the opportunity to follow 


their natural bent in an organization that manufac- 


tures literally dozens of products, ranging from 


modern aircraft engines to fractional horsepower 
motors—from cars and trucks to tanks and off-the- 


highway equipment. 


Think you have what it takes to engineer a reward- 
ing career with GM—as so many thousands of engi- 
neers have done? Then ask your College Placement 
NATIONAL ENGINEERS’ WEEK 


Office about arranging an interview 


withthe GM College Representative. 


Or write to us directly. 


. . 
COSHH EHEHEHEHHHHHEHH HEH OF © Mprrrrrne pniess Cost ie 


GM positions now available 
in these fields: 


MECHANICAL ENGINEERING 
ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING 
METALLURGICAL ENGINEERING 
AERONAUTICAL ENGINEERING 
CHEMICAL ENGINEERING 
CERAMIC ENGINEERING 
CIVIL ENGINEERING 


oeeeeereeereeeeeeeeeeeeeeeeeeeese 


GENERAL MOTORS CORPORATION 


Personnel Staff, Detroit 2, Michigan 
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Refining meta/s to perfection 


A PROBLEM IN PURITY 


ENG/NEERS AT WESTINGHOUSE FACE CREATIVE 
CHALLENGES LIKE THIS EVERY DAY 


Preparing superpure titanium and other hard-to 
get metals was a tough problem, but Westinghouse 
scientists solved it. Their method, called cage 
zone refining, uses an unusual method to melt a 
bar of metal while the metal acts as its own cruci 
ble, preventing contamination by a container. 

Westinghouse offers you the opportunity to 
work on similar stimulating, challenging projects. 
Investigate career opportunities at Westinghouse, 
where the big expansion program means real 
chance for growth and progress for Electrical, 
Mechanical, Chemical or Industrial Engineers, 
Physicists, Mathematicians and Metallurgists. 

In this one diversified company, you can do the 
kind of work you prefer... in the field of your 
choice—radar, decision devices, automation, elec 
tronics or nuclear energy. There’s plenty of room 
at Westinghouse to move around—and up! 

Million-dollar Educational Center offers a com 
plete training program, and Master’s and Ph.D 
degrees can be earned at company cost at 22 
colleges and universities. 

Have your placement officer make a date for 
you now with the Westinghouse Interviewer, 
who will be on campus soon. Meanwhile, write 
for Finding Your Place in Industry, and 
Continued Education in Westinghouse. 


Write: Mr. P. B. Shiring, Regional Educational! 
Co-ordinator, Westinghouse Electric Corpora 


tion, 40 Wall Street, New York 5, New York. 


G-103800 


Westinghouse 
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a new home for the 
WORLD’S “SMALLEST BUSINESS” 


Miniature Precision’s line of miniature and sub- 
miniature bearings includes more than 500 different 
types and sizes. The smallest of the bearings shown 
with the push pin has an outside diameter of 1/10th of 
an inch; is 3/100th of an inch thick, and has a 
1/40th inch bore, 


By Be 2A t 


MINIATURE PRECISION BEARINGS, INC., KEENE, N. H, 


Architect and Engineer: 


another modern plant ANDERSON-NICHOLS & CO., BOSTON, MASS, 


General Contractor: 
R. E, BEAN CONSTRUCTION CO., INC., KEENE, N. H. 


equipped with JENKINS VALVES min common  « vesnxoco.,xtene, wit 


Heating & Air Conditioning Contractor: 
ROYAL STEAM HEATER CO., GARDNER, MASS, 


Ball bearing assemblies so tiny that 500 can be carried 
in a thimble; held to tolerances so precise they meet 
the highest standards for radar mechanisms, gyro- 
scopes, precision instruments — this is the “small 
business” in which Miniature Precision Bearings, Inc., 
is a specialist. 

This company’s fine new plant, located in the foot- 
hills of New Hampshire, was planned with the same 
critical appreciation of mechanical efficiency that typi- 
fies their product. Jenkins Valves were selected for 
dependable control of pipelines providing compressed 
air, steam, water, air conditioning and other services. 
Confidence in the extra measure of efficiency and 
economy of Jenkins Valves is shared by leading archi- 
tects, engineers, and contractors, and by more and more 
managements concerned with future operating costs. 

For new installations, for maintenance, in any plant 

large or small — the Jenkins Diamond is the time- 





proved guide to lasting valve economy. Jenkins Bros., 
100 Park Ave., New York 17. 


SOLD THROUGH PLUMBING-HEATING AND INDUSTRIAL DISTRIBUTORS lawnar 
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e These are important days for you. You’re 
coming down the “home stretch” of your 
college training. And you’re probably won- 
dering just where you can best start on a 
productive, satisfying engineering career. 
There are many directions in which you can 
go. You want to be sure you select wisely. 
It isn’t always an easy decision. 
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NAME 


INDUSTRIAL 
ENGINEER ? 





From our many experiences, we’ve found 
that our brochure ““YOUR ENGINEERING 
CAREER” has proved to be very helpful 
reading to men confronted with exactly the 
same questions and decisions you’re facing 
right now. Why not mail the coupon for 
your copy? It’s packed with down-to-earth 
information which may help you... plenty. 


Square D Company, Dep't EM 

6060 Rivard Street, Detroit 11, Michigan 

I'd like a copy of Square D’s brochure, ““‘YouR ENGINEERING CAREER” 
I am primarily interested in [) Research, Design & 

Development Engineering (1) Manufacturing Engineering 

(J Sales Application and Field Engineering 
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HISTORY OF ENGINEERING 
AT CORNELL 


At the formal opening of Cornell 
in 1868 the only permanent build 
ing, Morrill Hall, was barely com 
pleted; the library was in a single 
room; the chemistry laboratory was 
a small room in the cellar of Mor 
rill Hall, and the whole technical 
department was housed in a tem 
porary shed, In spite of these crude 
facilities, President White and Ezra 
Cornell were determined to “found 
an institution where any 
can find instruction in any study” 
and so Cornell became the first 
school in the country to offer both 


person 


courses in engineering and liberal 
arts 

In 1S6S 
fairly well established as a protes 
but mechanical 
was still more an art than a sci 
Electrical and chemical en 


" > ert yy 
civil engineering was 


sion engineering 
ence, 
gineering were unknown. The first 
announcement of the University 
listed a College of Mathematics 
and Engineering (consisting of a 
School of Mathematics 
School of Civil Engineering ) 
College of Mechanic Arts. 

The first Professor of 
gineering William Charles 
Cleveland. Professor Cleveland 
a graduate of the Laurence 


and i 


and al 


civil en 


Was 


Was 
Scientific School and a scholar ac 
complished in several areas of sci 
ence. He aimed to make his de 
partment the best of its kind, He 
holding the standard 
of scholarship high, maintaining 
that this was the only policy that 


insisted on 


would give it permanent success 

It was more difficult to establish 
the College of Mechanic Arts than 
the School of Civil Engineering 
What actually constituted mechan 
ic arts was still open to question 


<a Sibley Hall. 
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David S. Lermond, ChemE °5 


Ezra Cornell wished to establish 
in connection with the University 
great factories for the production 
of articles for sale, especially chairs 
and shoes, thus giving large bodies 
of students opportunities for self 
support. It was only by the argu 
ment of President White that man 
ufacturing and teaching would not 
mix that he was persuaded to give 
up the idea 

Provision for the College of Me 
chanic Arts was made by the ap 
pointment of John L, Morris, a 
graduate of Union College, as pro 
fessor of practical mechanics and 
director of the shops. However, no 
provision for the College’s equip 
until after the 
opening of the university, There 


ment was made 


were no shops, laboratories, draft 


ing rooms, or machinery to prepare 
for successful work in mechanical 
lines. Lectures and classes were 
held in a single room in Morrill 
Hall. A few years later the College 
of Mechanic Arts was moved to the 
newly finished chemical laboratory 
and was there housed until it be 
came the nucleus for the develop 
ment of Sibley College 

Sibley College of Mechanical En 
gineering dates from the year 1870 
when Hiram Sibley, the first presi 
dent of the Western 


graph Company and a good friend 


Union Tele 


of Ezra Cornell, began a series of 
the 
in the erection of 


contributions — to University 
which resulted 
the building now known as West 
Sibley. After Mr. Sibley’s death, his 
son, Hiram W, Sibley gave East 
Sibley and Sibley Dome which 
were completed in 1894 and 190] 

The Register for 1871 listed the 
College of Civil Engineering and 
Architecture the College of Mathe 
and the Sibley College of 


matics 


/ 


Mechanic Arts. The name of the 
Reverend Charles Babcock now ap 
peared as protessor of architecture 
Professor Babcock later designed 
the Old Armory, Sage College 
Sage Chapel Franklin 
Halls. 

Professor Cleveland died in 1873 
Soon after his death 
Antonio Fuertes 


and and 


Lincoln 


Protessor Es 
tevan a graduate 
of the Conciliar College of San 
Ildefonso Spain, and of the Troy 
Polytechnic Institute, was called to 
be his successor as Director of the 
College of Civil Engineering, Pro 
fessor Fuertes was a literary as 
well as a scientific scholar, He had 
been the engineer in charge of the 
Nicaragua the 
United States and had wide experi 
ence as a consulting engineer in 
New York. He was the first of an 
interesting and distinguished group 
of teachers who made civil engi 
neering at Cornell famous, In 1875 
Charles Lee Crandall 
pointed as assistant professor. Two 
vears later I. P. Church was added 
to the Church 
was an excellent teacher, His book 
on mechanics was a landmark in 
engineering textbooks. Through 
this book and the many 
he trained, Church exerted a@ great 


canal survey for 


Was ap 


faculty. Professor 


teachers 


influence on engineering education 
and his work did much to attract 
attention to the College, Henry §S 
Jacoby joined the faculty in 1890 
His books on structural engineer 
ing, like Church's Mechanics 
added greatly to the College's rep 
tation 

As the College of Civil Engineer 
the plain wooden 
the Chemical 
Laboratory was gradually vacated 


ing expanded 
building known as 


and the entire building was de 


voted to civil engineering 








East and West Sibley before the con- 
struction of Sibley Dome. West Sibley 
was given by Hiram Sibley, first presi- 
dent of the Western Union Telegraph 
Company. East Sibley was given by his 










»> 

The construction of Sibley Dome in 1901 

between East and West Sibley. The 

Dome was the gift of Hiram W. Sibley 

who also gave East Sibley and many of 
the shops. 


Professor Fuertes as head of the 
College improved and added to 
the curriculum and over a number 
of years found it feasible to in 
crease the entrance requirements, 
In this way he introduced more ad 
vanced topics into the civil engi 
neering course. An example is in 
the teaching of surveying. Profes 
sor Fuertes believed that much of 
the field work 
be better done in the field than on 
therefore inaugu 


surveying could 


the campus. He 
rated a survey of the lakes of Cen 
tral New York, beginning at Ca- 
yuga in the spring of 1874. This 
was, at the time, an untried plan 
but Professor Fuertes lived to see 
its adoption by practically every 
engineering school in the country. 

In 1889, the College of Civil En 
gineering moved from the old 
wooden building into its new quar 
ters in Lincoln Hall, In November, 


1902. Professor Fuertes was forced 
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son, Hiram W. Sibley. 


(at 


to resign from active work because 
of ill health, and he died in Janu- 
ary 1903, He had seen the depart 
ment of 1873 with only one profes- 
sor develop under his le vadership 
into a college with a faculty of 
eight professors and eight instruc- 
tors. As a memorial to Professor 
Fuertes, the Memorial 
Speaking Contest is held each year 
in the College of Engineering. 

In 1873, John E, Sweet was ap- 
pointed master mechanic and di- 
rector of the machine shop in Sib- 
ley College. He left in 1879, but 
while at Cornell, he did much to 
influence the College and the 
teaching of design. He 
was the first to recognize that the 
machine shop in connection with a 
technical school should primarily 
teach principles of construction 
and not handicraft, His Straight- 
Line steam engine was one of the 
significant products of the time. 





Fuertes 


machine 


In 1885, President White brought 
Robert Henry Thurston from Ste- 
vens Institute of Technology to be 
Director of Sibley College as part 
of a complete reorganization of the 
institution so that it would con- 
stitute a complete college of me- 
chanical engineering and mechanic 
arts. This marked the beginning of 
a new era for Sibley College and 
for mechanical engineering in this 
country. President White — later 
wrote, “Few days in the history of 
Cornell Unive rsity have been so 
fraught with good as that on which 
Thurston accepted my call to the 
headship of Sibley ¢ ‘ollege. At the 
very outset he gained the confi- 
dence and gratitude of the trustees, 
professors, students, and, 
of his profession throughout the 
country, by his amazing success as 
professor, as author, and as organi- 
zer and administrator of that de- 
partment, which he made not only 


indeed, 
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Civil engineering students surveying on the quad about 1900. Lincoln Hall is in the background at the far left. Goldwin-Smith 
Hall had not been built. Professor Fuertes is standing in the background toward the right. 


The campus about 1885. Sibley College is in the background at the right. 
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The wood shop in Sibley College about 1875. Cornell was the first college 
Engineering. 


one of the largest but one of the 
best of its kind in the world.” 

\ graduate of Brown University, 
Professor Thurston had seen serv 
ice in the Navy during the Civil 
War, had taught five years at the 
Naval Academy, and at the time he 
was called to Cornell, was profes- 
sor of mechanical engineering at 
Stevens, While there, he started a 
mechanical laboratory to give stu 
dents actual experience in ana 
lyzing the characteristics of power 
machinery and other mechanisms. 
This was one of the first labora 
tories of its kind, and he brought 
the idea with him to Cornell. 
Thurston was a man of vision, a 
scholar, a writer, and one of the 
best-known engi- 
neering educators of his time. He 
was the first president of the Ameri 
can Society of Mechanical Engi 


engineers and 
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neers, His influence on research 
and graduate study and his many 
contributions to the literature of 
engineering and many other topics 
were largely instrumental in es- 
tablishing the great reputation of 
Sibley College. 

When Thurston came, the fac- 
ulty consisted of two men besides 
Professor Morris. Thurston imme- 
diately began to augment this fac 
ulty with strong men; the most im 
portant among these was Dexter S. 
Kimball who later became the first 
Dean when the present College of 
Engineering was organized, Pro 
fessor Kimball worked in machine 
shops until he was 28 when he de 
cided to pursue higher education. 
In 1904, he began teaching what 
was probably the first administra- 
tive engineering course in_ this 


country. He taught this course 


to establish shops in connection with its School of 


until 1915, when he and _ two 
other professors formed the School 
of Industrial Engineering. 

Under the leadership of Profes- 
sor Thurston with men like Pro 
fessor Kimball, Sibley College be 
subjects 
other than just the “mechanical 
arts’ of drawing, drafting, and 
rudimentary construction, and en- 
gineering as we know it today grew 
up. Ten years after Thurston took 
charge, the entrance requirements 
were pushed up until they were 
the highest that had ever been re- 
quired for any undergraduate 
course in this country. During Dr. 
Thurston’s regime from 1885 until 
his untimely death in 1904, Sibley 
College grew from 150 to 1050 stu- 
dents in spite of the increasing re 
quirements, 

President White, in visiting the 


came concerned’ with 
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Robert Henry Thurston, Director of Sib- 

ley College from 1885-1903. Under his 

leadership Sibley College rose to be one 

of the best engineering schools in the 
world. 


laboratories of Sibley College, no 
ticed that many students were con- 
cerned with problems involving 
electricity. There had already been 
built in the machine shops, a dy 
namo which was used for lighting 
the campus, this being one of the 
first examples of outdoor electric 
lighting in the United States, Be 
ginning in 1882, electrical engineer- 
ing had been offered as a special 
option in the senior year, admin 
istered by the physics department. 
Now President White became. in- 
terested in the formation of a de- 
partment of electrical engineering. 
In order to insure its creation, he 
even promised to pay any extra ex 
pense caused by it during the first 
year, Dr. Thurston brought Pro 
fessor E. P. Roberts to Cornell to 
head the first department of elec 
trical engineering ever known in 
the United States. Professor Rob 
erts stayed at Cornell only a year 
but electrical engineering was 
taken over by Professor Harris | 


Ryan who became head of the de 


partment of electrical engineering 
in Sibley College 

In 1920 the various colleges were 
split into separate schools under 
one College of Engineering. Pro 
fessor Kimball became Dean of the 
College, which included the School 
of Civil Engineering, the Sibley 
School of Mechanical Engineering 
and the newly created School of 
Electrical Engineering 
Kimball 


Protessor served as 
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Dean of the College until 1936 
when he retired. He did much to 
further the reputation of Cornell 
engineering by writing eight texts, 
among these his famous Principles 
of Industrial Engineering, and over 
three hundred papers and articles. 
He was national president of the 
American Society of Mechanical 
Engineers in 1921 and 1922, presi 
dent of the American Engineering 
Council and vice-president of the 
Federated American Engineering 
Societies. He died at the age of 87 
in 1952. The materials testing lab 
oratory, Kimball-Thurston Hall, is 
named for him and_ Professor 
Thurston, 

When Cornell was 
chemical engineering as such was 
completely unknown. In __ the 
United States, chemical plants had 
been in operation since colonial 


founded, 


Dexter S. Kimball, first Dean of the Col- 

lege of Engineering. Professor Kimball 

taught what was probably the first ad- 

ministrative engineering course in this 
country. 


times, but before the first world war 
there were very few. The United 
States was forced to enter the 
chemical industry when her supply 
of chemicals from Germany was 
cut off during the war. No separate 
degree in chemistry or chemical 
engineering was offered at Cornell 
before 1910. In that year the de 
gree of Bachelor of Chemistry was 
offered in the newly organized Col 
lege of Arts and Sciences. In 1916 
the first industrial 
chemistry was given by F. H 
Rhodes, then an instructor in the 
department of chemistry and now 


course in 


Director of the School of Chemical 
and Metallurgical Engineering. 
The name “chemical engineering” 
for the course was avoided because 
of objections of some of the mem- 
bers of the staff of the chemistry 
department. In 1920 
Rhodes became professor of indus 


Professor 


trial chemistry and gave courses in 
“Industrial Chemistry Lectures” 
and “Industrial Chemistry Labora 
tory.” These courses covered the 
field of what is now known as the 
unit operations of chemical en 
gineering. They became “Chemi- 
cal Engineering 705” and “Chemi 
cal Engineering 710.” Although 
now given under the title Chemi 
cal Engineering 5353 and 5354, 
“710 lab” is still noted for its long 
reports and the grading system 
which was developed by Professor 
Rhodes. 

In 1931 a five-year course lead 
ing to the degree of Bachelor of 
Chemical Engineering was offered 
with students receiving the degree 
of Bachelor of Chemistry after the 
completion of four years’ work, The 
course was supervised by a com- 
mittee composed of Professor 
Rhodes, Professors Diederichs and 
Davis of the School of Mechanical 
Engineering and Professors Papish 
and Mason of the chemistry de 
partment, In 1938 the School of 
Chemical Engineering was formed 
as one of the four schools in the 


College of Engineering. Professor 


Estevan Antonio Fuertes, Director of the 
College of Civil Engineering from 1873- 
1902. Under his leadership the depart- 
ment of 1873 with only one professor, 
developed into a college with a faculty 
of eight professors and eight instructors. 
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The chemical engineering unit operations laboratory in the basement of Baker Laboratory of Chemistry. The School of Chemical 
Engineering was housed in Baker until the completion of Olin Hall in 1942. 


Mason transferred to the new 
school along with Professor Rhodes. 
The degree of Bachelor of Chemis 
try was discontinued and a five 
year course in chemical engineer- 
ing was offered, The faculty of the 
school was enlarged, and in 1942 
it was moved from the basement 
of Baker Laboratory to its present 
home in Olin Hall, 

Cornell's chemical engineering 
school is now ranked as one of the 
very best in the country, Its sue 
cess is due largely to the efforts of 
Professor Rhodes to improve the 
School and maintain its high stand- 
ards, Professor Rhodes plans to re 
tire in June of this year but his in 
uence on chemical engineering at 
Cornell will be felt for many years 
fo come, ise 

During the summer of 1946, the 
Board of Trustees of Cornell estab 
lished the most recent addition to 
the College of Engineering—the 
Department of Engineering Phys 
ics, The objective of the new cur 
riculum was to provide a type of 
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training which combined the basic 
scientific background and analyti- 
cal training of the physicist with 
the methods and knowledge of the 
engineer, 

The Department of Engineering 
Physics was developed because of 
the continued growth of industrial 
research organizations and the in- 
creased need of special training for 
research work. The department 
was aimed to provide this special 
training. 

The new department is adminis 
tratively placed within the College 
of Engineering but it is operated 
through the close cooperation of 
both the College of Engineering 
and the College of Arts and Sci- 
ences, The faculty of the depart- 
ment is composed of members from 
both colleges, However a few be- 
long directly to the Department 
of Engineering Physics. 

Dr. Lloyd P. Smith was first di- 
rector of the department. Dr. Smith 
left July 1 to become vice-president 
of the Avco Manufacturing Com- 


pany. The present Acting Director 
is Trevor R. Cuykendall. 

The present high standing of 
Cornell's College of Engineering 
is the result of the combined ef- 
forts of many men, Only a few of 
the early leaders in each engineer- 
ing school have been mentioned. 
The present faculty is now engaged 
in continuing the work of these 
early pioneers—that of making Cor- 
nell’s College of Engineering one 
of the finest in the country. 
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i IVI AG i Ni E- c Fe j N G ? Can your imagination identify the prob 
lems being solved by this young Sperry 


engineer? Whether your guess is right 
or wrong, there’s no question that at 


Sperry “imagineering” is the order of 
the day, 
And working with men rated tops in 


their fields you'll earn while you learn 
and start right in on specific assign 


ments in the field of your choice. You 
will be given important work from th: 
beginning for there is no ceiling on ideas 
in fields like guided missiles, inertial 
navigation, advanced radars, micro 
wave technology and many more where 
Sperry is blueprinting the future now. 


Sperry is interested in your future, 
too — giving you the chance to study 
for advanced degrees and paying your 
full tuition! And Sperry plants are con 
veniently located near leading engi 
neering colleges—whether you'd rather 
work in California, Florida, New York, 
Utah or Virginia. 

When Sperry representatives call at 
your school, be sure to talk to them. 
Check your Placement Office for the 
dates. Meanwhile, write for more facts 
to J. W. Dwyer, Sperry Gyroscope 
Company, Section | BS. 

ANSWER: This Sperry engineer is 
simulating a ship roll problem on an 
electronic computer. Solution was in 
corporated in the new Sperry Gyrofin* 
Ship Stabilizer which reduces ship roll 
as much as 90% , 1.M 


F : H Ay GYROSCOPE COMPANY 


DIVISION OF SPERRY RAND CORPORAT 





BROOKLYN *« CLEVELAND + NEW ORLEANS « LOS ANGE! 
SEATTLE «SAN FRANCISCO :+ IN CANADA PEAR 
SCOPE COMPANY OF CANADA LTO., MONTREAL, QUEBEC 
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How else can you 


an 





At the Belleville, N. J., plant of 
Walter Kidde & Company, Inc., 
Walt Wagner (left) gets Vice Pres- 
ident Paul W. Eberhardt’s views. 
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use your training? 


Walt Wagner, MIT ’49, Tells How 
McGraw -Hill Editors Combine Writing and Engineering 


Meet Walt Wagner—SB and SM in Business and Engineering Administra- 
tion . . . and an editor who never wrote a word for publication before he joined 
McGraw-Hill! Today, barely six years out of college, Walt is near the top of 
his chosen profession as Assistant Managing Editor of FACTORY—the 
McGraw-Hill Publishing Company’s magazine for production-minded en- 


gineers and plant-operating executives. 


Let Walt tell you how this successful and challenging career of his came 


about: 


“During my last year at MIT, I often wondered whether 
I could use my background and training in some field 
other than engineering alone. Since FACTORY was one 
of our more important classroom texts, I wrote to the 
editors for guidance. After considerable correspondence 
and meetings with members of the editorial staff, I was 
offered a job as an editorial assistant on the magazine. 


Why I Like An Engineering- Writing Career 


“There are many reasons for my liking my career as an 
engineering-writer. After thorough training, the editor 
started me on a couple of major feature stories. Later, 
I was sent to Chicago where, as Western Field Editor, 
I visited more than 100 plants of every type and size. 

“TI worked with keen, alert men in front offices and 
inside the plants of America’s leading industries. I was 
right there interviewing for the story, as new industrial 
advances were made. I wrote on new production tech- 
niques, new systems, new processes, new labor and 
management ideas. In short—the new frontiers in en- 
gineering. , 

“In 1954 I was appointed Assistant Managing Editor 
of FACTORY. Today, I work mainly on big engineering 
stories—play a major part along with another Assistant 
Managing Editor, the Editor and the Managing Editor 
in the complete planning of the magazine. 

“That’s the story—and it’s one of the reasons why 
I’m glad I found a way to put my engineering training 
to work for me.”’ 


McGraw-Hill as a Place to Work 


With McGraw-Hill—world’s largest publisher of busi- 
ness and technical magazines—you can work with en- 


McGraw-Hill Magazines 


McGraw-Hill Publishing Company, Inc. 
330 West 42nd Street, New York 36, New York 
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gineers, for engineers. Working on any of the 34 McGraw- 
Hill magazines keeps you in constant touch with the 
experimental, the new and the significant. You see the 
over-all view, not a narrow segment of specialization in 
your field. You know whole industries . . . not just a 
small part of one company’s activities. You rapidly 
become a sought after authority—and McGraw-Hill’s 
policy permits outside assignments for editors with 
government projects, industrial associations, and the 
like. 

McGraw-Hill is looking right now for people like you. 
We want engineers who are alert, inquisitive, knowledge- 
able. Career opportunities exist in virtually every field 
of engineering as editors with McGraw-Hill, and it’s 
easy to learn what these opportunities are in specific 
detail. Write for your copy of “‘Successful Careers in 
Publishing at McGraw-Hill’, or tell us about yourself, 
your background, extra-curricular activities, college 
record, summer jobs and career goals. Write to: 


Peter J. Davies 
Assistant to The Editorial Director 
McGraw-Hill Publishing Company, Inc. 
330 West 42nd Street 
New York 36, N. Y. 


Advertisi 
vertising Opportunities 
too! 
Excellent Job oper 
many McGraw 
domestic <a 
nal, for 
“‘Successfy] 
you the facts 


internatio 
, » Careers, 
will gi ve 
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Olin Hall, housing the School of Chemical Engineering, was completed in 1942, the first step in building a new engineering quad. 
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ENGINEERING QUADRANGLE 
NEARS COMPLETION 


Cornell University will soon be 
able to claim that its engineering 
school is among the most modern 
and complete in the country. By 
1959 eight buildings will comprise 
an impressive engineering quad- 


f 
MyYRON 

if TAYLOR 

WALL 
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i | | 
/ \_SAMPUS ROAD { 


by 
Alan Rosenthal, EE °60 


rangle at the south end of the cam 
pus. Culminating more than forty 
years of hoping, planning and 
working by thousands of interested 


alumni and friends, the quadrangle 
will replace buildings that have 


STATLER 
m 


CARPENTER 


PHILLIPS 


THURSTON 


jemeace 


AERO ENGR 


scrved the College of Engineering 
since the early days of the Univer 
sity. 


Early Building Plans 

In 1912 Dean Kimball, then head 
of the Mechanical Engineering 
school, proposed planning for the 
remodeling of the engineering 
buildings, Various schemes were 
studied and several preliminary 
steps were taken in the next 25 
years. In 1937, when S, C. Hollister 
became Dean of the College of En 
gineering, plans for the present 
completely new engineering quad- 
rangle began to develop. 

The earliest plans to renovate the 
engineering buildings were based 
on the idea of using the area now 
occupied by Sibley, Lincoln 
Franklin and Rand Halls. The pos 
sibility of tearing these buildings 
down and constructing a separate 
engineering quadrangle at the 
northeast end of the main quad. 
rangle was considered 


<a 

Map of the pocornes engineering quad- 
rangle with those buildings completed or 
planned for completion by 1959 shown 


in black. 
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Upson Hall, future home of the Mechanical Engineering School, and largest of the new additions. 


Architect's drawing of the new Civil Engineering building which will be located at the site of the Old Armory. 
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\n even earlier program, de- 
signed to expand laboratory space 
in the engineering school was based 
on the idea of using Sibley Hall but 
tearing down the laboratories be- 
hind it. These structures were to be 
replaced by several buildings simi 
lar in design to Rand Hall. 

One of the most striking early 
designs to increase the engineering 
college's facilities was the plan for 
a huge eight-story structure to oc- 
cupy the entire north end of the 
quadrangle to the edge of the 
gorge. This plan envisioned the en- 
tire engineering school housed in 
one building. 

Plans for the present engineering 
quadrangle were begun by Dean 
Hollister. Now, y | 
his first plans were made, the new 
quadrangle is being completed. It 
is hoped that the entire “quad” will 
be finished by 1959, before Dean 


Hollister’s retirement. 


twenty years since 


Construction Begins 


The first building in the present 
plan was started in 1941, 
pleted in 1942, this building now 


Com 


houses the School of Chemical and 
Metallurgical Engineering. Do 
nated by Franklin W. Olin, the 
structure provides excellent and en- 
larged facilities for instruction and 
research in these fields. 

World War Il further 
building for the engineering col- 
lege almost impossible. Moreover, 
war inflation jeopardized all plans. 


made 


Original cost estimates were com 
pletely out of range, and plans had 
After the war, efforts 
were made to economize on many 
of the features of the new struc- 
tures. The administration at one 


to be revised. 


point considered the possibility of 
building only one wing of a build- 
ing at a time, with the hope that 


added funds would eventually 
make it possible to complete the 
structure. Fortunately the generous 
assistance of Cornell benefactors 
made it possible to proceed with 
each new building as a complete 
unit. 

Despite these difficulties, Kim- 
ball and Thurston Halls were com 
pleted in 1951. Built as a memorial 
to two early leaders of the College, 
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the structure was the gift of a large 
number of engineering alumni. The 
unique feature of Thurston Hall is, 
of course, its huge testing bay. 

Kimball and Thurston Halls re- 
placed Rand Hall. They provide 
the College with extensive labora- 
tories, recitation rooms, and lecture 
rooms for the study of engineering 
materials and materials processing. 
It is planned that some time in the 
near future a wing will be added to 
the west side otf Thurston Hall. 
This wing is to hold the Metallurgi- 
cal Engineering Department, now 
housed in Olin Hall and in the 
foundry behind Sibley, At present 
it seems that this structure will be 
the last one on the engineering 
quadrangle to be completed. 

The fourth unit to be constructed 
was Phillips Hall. The School of 
Electrical Engineering previously 
had been housed in five separate 
buildings. The new Electrical Engi- 
neering building, given by the Ellis 
L,. Phillips Foundation, in honor of 
Mr. Phillips, Class of 1895, served 
to consolidate the school as well as 
to provide it with new and en- 
larged facilities, 

Phillips Hall has an unusually 
large laboratories 
and project rooms, It was designed 
in this way so that it would pro- 
vide ample space for graduate and 


proportion of 


fifth-year projects, and for faculty 
research. The laboratories were 
made to be flexible; they can now 
be used for many different projects 
rather than for one or two perma- 
nent ones. 

The present building program 
which began early last year will 
bring ra quadr angle ne arly to 
The only portion re 
maining unfinished will be the 
Metallurgical Engineering wing of 
Kimball-Thurston Halls, 


completion, 


Carpenter Hall 


The first building scheduled for 
completion is Carpenter Hall, The 
gift of Walter S, Carpenter Jr., 
Class of 1910, Carpenter Hall will 
as the library and adminis- 
trative center of the 
College. 

The greater part of the space in 


serve 
Engineering 


Carpenter Hall will be used for li 


brary purposes. There will be two 
large central reading rooms as well 
as an informal reading room. Books 
will be held in three-tier stacks in 
the northeast corner of the build- 
ing. 

The administrative offices of the 
Engineering College will be lo- 
cated on the second floor, A unique 
feature of the building will be the 
twelve research reading rooms on 
the second floor, These rooms will 
be for the exclusive use of persons 
doing specialized research reading 
in some field of engineering. Cer- 
tain of these research rooms, how- 
ever, serve a dual purpose. During 
the weeks when company repre- 
sentatives come to campus to inter- 
view prospective employees, the 
rooms will provide the additional 
space needed for these meetings. 

The contemporary exterior de 
sign of all the new buildings is 
planned to harmonize with the 
neighboring engineering buildings. 
The interior walls of Carpenter, as 
well as those of all the other build 
ings, will be cement block, Color 
treatment of interior walls is an im 
portant feature of the architectural 
design. 


Upson Hall 


Also under construction is Upson 
Hall, which will house Mechanical 
Engineering. It is the gift of Max 
well M. Upson, Class of 1899, and 
will be the largest of the nine units 
in the quadrangle 

Upson Hall has two wings at 
right angles to each other. The 
wing parallel to Phillips Hall is de- 
voted to laboratories, while the 
other wing, next to Kimball Hall 
provides classroom and administra 
tive facilities for the Mechanical 
Engineering school. 

The laboratory wing is designed 
so that each level has a central 
source of utilities. It will have four 
levels with certain pieces of equip 
ment on the ground floor requiring 
All of the laboratories 
represent a major advance in this 


two stories, 


type of facility, with considerable 
potential for the future. Although 
the new laboratories now have their 
counterpart in Sibley or in one of 


(Continued on page 23) 
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Carpenter Hall, scheduled for completion this spring, will contain administrative offices and the engineering library. 


Kimball-Thurston Hall houses the Department of Engineering Mechanics and Materials along with its large testing area. 
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Phillips Hall, location of the School of Electrical Engineering with many laboratories and project rooms for research, 


(Continued from page 21) 
the annexes, many areas of work 
that have been cramped will have 
space and equipment to meet their 
needs. Among the laboratory facili- 
ties which will be available are 
those for internal combustion en- 
gines, turbo generators, tempera- 
ture investigations, instrumentation 
and control, combustion research 
engine component studies, methods 
and production engineering, gas 
turbines, and solar radiation and air 
flow studies. In this wing there will 
also be separate rooms for compu- 
tation and research. A good portion 
of the open laboratory floor space 
will be devoted to graduate re 
search and fifth-year projects, 

The classroom and administra- 
tive wing of Upson Hall will have 
five levels; the laboratory wing 
four, with provision for a fifth. The 
former will house a large lecture 
room and a student lounge as well 
as all Mechanical Engineering ad 
ministrative offices and classrooms 
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This wing, like the laboratory 


wing, is designed for maximum 
flexibility, Furniture will not be 
bolted to the floor: consequently a 
classroom or recitation room can 
easily be converted into a lecture 
or conference room Drawing 
rooms as well as other rooms are 


designed for greater utilization 


Aeronautical Engineering Building 


Attached to Upson Hall's labora 
tory wing and at right angles to it 
will be the new Aeronautical Engi 
neering building. The entire Me 
chanical-Aeronautical Engineering 
building combination will have a 
Eo shape. 

The Graduate School of Aero 
nautical Engineering has been 
housed in temporary quarters since 
its beginning in 1945, Growth of its 
activities has been rapid. The new 


building, the gift of an anonymous 


donor, will provide many of the fa 
cilities that are needed for the ad 
vancement of its work. This in 


crease in facilities will make it pos 
sible for the school to handle ap 

three 
as well 


proximately 90 students 
times the present capacity 
as a wide range of research 
The building will have three lev 
els, the first of which will be de 
voted entirely to laboratory work. It 
is on this floor that the two story 
located, Lo 


cated on the same floor is a room 


wind tunnel will be 


with various safety features built 
solely for the storage of hydrogen 
Located beneath the first floor 
is a high pressure source of air 
This feature of the new structure 
will undoubtedly prove to be very 
valuable, A COMpressor and 200 
cubic-foot tank will provide air at a 
pressure of 3000 pounds per square 
inch. This equipment is the only 
permanent being in 
stalled in the building. All of the 


other equipment is designed so that 


apparatus 


it can easily be removed or modi 
fied. Those involved in the design 
ing of the building feel that a high 
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pressure source of air will always 
be necessary in aeronautical engi- 
neering work whereas wind tun- 
nels and similar apparatus may be- 
come obsolete, or require modifica- 
tion for special work. 

The second level of the Aero- 
nautical Engineering building will 
have eight small laboratories as 
well as several large laboratory 
areas, One of these areas will serve 
as a cascade laboratory, On this 
floor and on the first are several 
darkrooms, essential to the large 
number of high speed experiments 
which can be observed only on 
film, 

The third level of the building 
will hold all of the offices and class- 
rooms, Lecture room, lounge and, 
to some extent, laboratory facilities 
will be shared by the Mechanical 
and Aeronautical Engineering 
schools. Since the work in the two 
schools is often interdependent, it 
is felt that these close physical re- 
lationships will be mutually bene- 
ficial to both departments, Need- 
less to say, the sharing of facilities 
will also reduce the cost of the 


buildings. 
The Aeronautical Engineering 
building, which stands at the 


southeast entrance to the engineer- 
ing quadrangle will have a large, 
glass-enclosed lobby. The lobby 
and its exhibits will not only pro 
vide an impressive entrance to the 
engineering quadrangle, but will 
also be a distinctive entrance to the 
entire Cornell campus 


Civil Engineering Building 

Ground will be broken for the 
eighth structure, the new Civil En- 
gineering building, this spring. The 
gift of Spencer T, Olin, it will oc- 
cupy the site upon which the Old 
Armory now stands, At present, the 
plans for the new building await 
final development. 

The shape of the new structure 
will resemble that of a “T”, the 
“leg” of the “T” lying across the 
street from Myron Taylor Hall. 
This wing of the building will, for 
the most part, hold all classrooms 
and offices. The other wing of the 
building, lying immediately behind 
the Kappa Alpha fraternity house, 
will contain most of the laboratory 
facilities. 

When this building is completed, 
the entire Civil Engineering school, 
with the exception of the Hydrau- 
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lics Laboratory, will be housed in 
one building. It is now housed in 
Lincoln Hall as well as in several 
of the temporary buildings. All of 
the laboratories now in use will be 
transferred to more spacious and 
efficient quarters in the special 
wing. 

The completed building will 
have four floors. The main lecture 
room will be located in the class- 
room wing, and a two-story hy- 
draulics laboratory will occupy part 
of the laboratory wing. The general 
offices, student lounge, and student 
activities center will be located on 
the second floor. 

Space has been reserved for dis- 
play cases with numerous exhibits 
to be located at central points on 
every floor, each exhibit to be han- 
dled by a different department in 
the Civil Engineering school. The 
plans also provide generous space 
for fifth-year work and graduate 
research, 


Completion Predicted for 1959 


With the completion of the Civil 
Engineering building, eight of the 
nine planned units on the engi- 
neering quadrangle will be fin- 
ished. The only unit which will not 
be finished is the Metallurgical En- 
gineering building to be added to 
the west side of Thurston Hall. 

According to present building 
plans, Carpenter Hall will be fin- 
ished in May of this year while Up- 
son Hall should be completed in 
September. It is expected that the 
Civil Engineering building will be 
completed by September 1958, It 
has been necessary to postpone the 
construction of the Aeronautical 
Engineering building until the 
completion of Upson Hall; how- 
ever, the plans are to have the 
building ready for use by 1959. 

Movement of equipment into the 
new buildings will begin in May 
with the opening of Carpenter 
Hall. Equipment for both Carpen- 
ter and Upson Halls will be in- 
stalled during the summer; how- 
ever, it is expected that some of the 
equipment for Upson Hall will 
have to be installed after classes 
have begun. Much of the present 
equipment is in good condition and 
will be reused, but additional new 
equipment will also be installed. 


Unusual Landscaping Planned 
Careful plans have been made 








for the landscaping of the quad- 
rangle, following removal of the 
School of Industrial and Labor Re- 
lations from its temporary build- 
ings on this site. The engineering 
“quad” will be somewhat smaller 
than the main “quad,” but despite 
the smaller area there is no ques- 
tion about the fact that the main 
“quad” is going to lose a good num- 
ber of surveyors. 

The engineering quadrangle may 
not be able to boast of a statue of 
“Ezra” and “Andy,” but it will have 
some very distinctive landscaping. 
The difference in elevation be- 
tween Phillips Hall and the Civil 
Engineering building will permit a 
terraced type of landscaping. Pres- 
ent plans call for different types of 
plantings on each terrace, 

There will also be a large park- 
ing area, The parking lot behind 
Kimball-Thurston Halls will be en- 
larged and a new lot will be built 
behind Upson Hall. 

When the new Metallurgical En- 
gineering unit is completed, all of 
the main buildings of the College 
of Engineering will be consolidated 
at the south end of the campus. 
The High Voltage Laboratory, 
Radio Astronomy and Radio Wave 
Propagation Laboratories, the Ion- 
osphere Laboratory, and the Hy- 
draulics Laboratory will remain at 
their present locations for technical 
reasons. The Hydraulics Labora- 
tory, the oldest in this group, ulti- 
mately will undergo major modern- 
ization. The entire laboratory will 
be completely remodeled, giving it 
full advantage of its unusual na- 
tural site adjacent to Triphammer 
Falls. The plans also call for the 
installation of facilities for channel 
flow studies. 

By 1959 the engineering quad. 
rangle will be substantially com- 
plete. It will represent the fruition 
of a dream—the dream of deans 
and faculty, of thousands of alumni, 
and of many friends of the school. 
Yet, the completion of the quad- 
rangle will not really be the end of 
anything. Cornell University’s new 
Engineering quadrangle is merely 
a stepping-stone—a stepping-stone 
to the future, With the unexcelled 
opportunities for developments in 
teaching and research made _ pos- 
sible by this new plant, Cornell can 
be assured of the continuation of 
its long tradition of leadership in 
engineering education. 
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ENGINEERS ...LOOK 
TEN YEARS AHEAD! 
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A Douglas engineer lives here 


Will your income and location 
allow you to live in a home 


like this...spend your ~< re 
leisure time like this? //// 


They can...if you 
start your Douglas 
career now! 


Your objectives are probably high professional standing, good income, 
good security and good living. All four can be achieved at Douglas. 

Douglas has the reputation of being an “engineer’s outfit,” with the 
three top administrative posts being held by engineers. Maybe that’s 
why it’s the biggest, most successful unit in its field. Certainly it offers 
the engineer unexcelled opportunities in the specialty of his choice 
... be it related to missiles or commercial or military aircraft. 

You’ve looked around. Now look ahead... and contact Douglas. 


Brochures and employment applications are available at your college placement office. 
For further information about opportunities with Douglas in Santa 
Monica, El Segundo and Long Beach, California and Tulsa, Oklahoma, 
write today to: 


DOUGLAS AIRCRAFT COMPANY, INC, 
C, C. LaVene, 3000 Ocean Park Boulevard, Santa Monica, California 


DOUGLAS 


First in Aviation 
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how you, as a mechanical or civil engineer, 
can enjoy a rewarding career in the chemical industry 


One of the fastest growing industries 
today is the chemical industry. This 
growth is due to continuing research 
and development which is opening up 
ever increasing markets for chemicals 
and chemical derivatives. In addition, 
industry is turning more and more to 
the chemical laboratory for its answers 
to many problems. As a result, new 
chemicals and processes are emerging 
every day; the chemical business is 
experiencing a tremendous growth. 
To keep pace with this progress, 
Columbia-Southern Chemical Corpo- 
ration 1s constantly expanding its fac ilt- 
ties. This expansion opens unequaled 
opportunities for permanent, reward. 
ing careers for men with mechanical 
and civil engineering backgrounds. 
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At Columbia-Southern, mechanical 
and civil engineers are needed for new 
construction and modernization, plant 
layout, mechanization, and pilot oper- 
ations ...as well as to maintain and 
improve existing facilities. 

As a leading producer of chemicals, 
Columbia-Southern has much to offer 
men who like to see their ideas put into 
action...men who want ability recog- 
nized so that they can grow in earning 
power, stature, and responsibility. 

This is the age of chemicals 
Columbia-Southern is looking for good 
men, technically trained in mechanical 
and civil engineering. If you would 
like more information about your place 
in the Columbia-Southern organiza- 
tion, write today to Personnel Director 


at the Pittsburgh address, or contact 
any of the various plants. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 


OWE GATEWAY CENTER PITTSBURGH 22 PENNSYLVANIA 





DISTRICT OFFICES: Cincinnati * Charlotte 
Chicago * Cleveland * Boston * New York 
St. Louis * Minneapolis * New Orleans * Dallas 
Houston * Pittsburgh * Philadelphia 
San Francisco 
IN CANADA: Standard Chemical Limited and its 
Commercial Chemicals Division 
PLANTS: Barberton, Ohio * Bartlett, Calif. 
Corpus Christi, Texas * Lake Charles, la. * New 
Martinsville, W.Va. * Jersey City, NJ. 
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Up to 200 awards 


to candidates who qualify for the 


HUGHES 


MASTER OF SCIENCE 


FELLOWSHIP PROGRAM 


Here is an excellent opportunity for out- 
standing graduates to obtain their Master of 
Science degrees while at the same time 
acquiring experience in an industrial 
research and development environment. 


Each participant in the Hughes Master of 
Science Fellowship Program may request 
his own graduate school from any one of 
the following six cooperating institutions 

University of Southern California, Univer- 
sity of California at Los Angeles, Stan- 
ford University, University of Arizona, Pur- 


For application forms and further details, write: 
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due University, West Virginia University. 
Consideration for the awards is limited to 
students who will receive the B.S. degree 
during the coming year in Aeronautical 
Engineering, Electrical Engineering, 
Mechanical Engineering or Physics—as well 
as to honorably discharged members of 
the armed services who hold such degrees. 


During the summer successful candidates 
will work under experienced scientists and 
engineers in the Hughes Research and De- 
velopment Laboratories. During the aca- 


Office of Advanced Studies 
Scientific Staff Relations 








demic year they will follow a prearranged 
study and work schedule requiring two years 
for completion of courses leading to the 
acquisition of the Master of Science degree. 


Salaries will be based upon ability and tech- 
nical experience—and all company benefits 
available to full-time staff members will be 
accorded, Tuition, admission fees and books 
will be provided. Because of the classified 
nature of the work at Hughes, applicants 
must be citizens of the United States for 
whom security clearance can be obtained. 


RESEARCH AND DEVELOPMENT LABORATORIES 


HUGHES AIRCRAFT COMPANY 


Culver Chty, Los Angeles County, California 





THE CO-OP PROGRAM 
AT CORNELL 


Today, many undergraduate 
gineering students find themse Pe $ 
faced with the questions of wheth- 
er or not they should seek jobs in 
the engineering field during their 
vacations, and how they should go 
about obtaining jobs that will not 
only supply sufficient monetary re- 
turns, but also offer knowledge and 
experience that will be useful to 
them in their future careers, 

The first of these questions will 
receive varied answers from dif 
ferent people, but the most valid 
answer will probably come from a 
student or an engineer who has 
had the opportunity to work in his 
field during his undergraduate 
The answer in this case 
that the experi- 


studies. 
will invariably be 
ence has helped considerably in 
giving the student an opportunity 
to observe at close range the na- 
ture of the work of engineers, sci 
entists, supervisory personnel, pro 
sales personnel, 
and management, thus educating 
the student in many of the ways 
of engineering and industry that 
could not possibly be taught at any 
opportunity, 


duction leaders, 


sc ‘hool. This more 
often than not, is an invaluable aid 
to the aspiring engineer, in choos 
ing the phase of engineering in 
which he plans to make his ca 
reer, 

The student engineer of today, 
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by 
Allan Ginsberg, MI’ 


because of the wide diversity of 
engineering fields and the trend 
toward specialization is, or should 
be, particularly aware of the prob- 
lem of choosing a general area in 
which to concentrate his studies. 
This, of course, is impractical in 
many cases, without a first hand 
view of the areas available. Too 
many students, because of a lack 
of interest in any one field, will go 
through college, enter industry and 
then find they are hindered by a lack 
of training in the field in which 
they are engaged. This situation is, 
of course, one which colleges of 
today, by making their curriculums 
as broad and comprehensible as 
possible, are striving to avoid; but 
the more formal training a student 
can receive in the general area in 
which his future work will be, the 
greater his rate of professional 
growth is bound to be. 

Obtaining an engineering job 
that will not only supply monetary 
rewards but, more important than 
that, will supplement the college 
education and give the student a 
comprehensive picture of industry, 
is often a problem of no small con- 
At Cornell and at a few 
other universities, such as Rensse- 
laer Polytechnic Institute and the 
Massachusetts Institute of Technol- 
ogy, an important step in solving 
this problem has been taken—the 


se que nce, 


institution of the Co-operative En- 
gineering Education Program. Un- 
der this program, the student en- 
gineer accepts a job with an indus- 
trial firm and spends an average of 
twelve months during his college 
career working for this company. 
All phases of the program are close- 
ly supervised by the university pro- 
gram administrators. 

Many students, after being in- 
formed of the Co- op Engineering 
Program, will ask why they should 
bother with this program when 
they can procure summer employ- 
ment on their own with engineer- 
ing firms adjacent to their homes. 
Justification for the Co-op Program 
comes partly from the fact that, 
during the summer months, indus- 
try is usually deluged with re- 
quests from colleg ‘ge students for 
temporary employment, thus, ren- 
dering many of the jobs offered to 
the student narrow in scope and 
unchallenging to the inquisitive 
student. In addition, the constant 
supervision of the professor in 
charge of the Program makes it 
possible for the student, who is 
justly dissatisfied with an assign- 
ment, to do something about the 
cause of the dissatisfaction. 

The unavailability of satisfactory 
summer jobs is reckoned with 
the Co-op Program by allowing 
the student to perform his work in 
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A Co-op student putting theory into prac- 
tice as he operates a complex machine 
which is typical of that employed by 
industry. He is thus acquiring practical 
experience which is essential for success 


in industry. 


industry during three periods: one 
fall semester, one spring semester 
and one summer period. In order to 
make up the fall and spring terms 
missed on campus, the student 
spends two summers at Cornell in 
special Co-op sessions, Invariably, 
when the prospective Co-op stu- 
dent is informed of this phase of 
the Program, he voices many ob- 
jections, such as: “I wouldn’t want 
to spend a whole summer in school 
and, anyway, I’m engaged in an ex- 
tra-curricular activity that | would 
have to give up if I left campus for 
a term.” 

The first of these objections is 
easily abated by any student who 
has spent a summer at Cornell. He 
will, undoubtedly, first mention the 
fact that, because of the small clas- 
ses, the close association with the 
professors and instructors and the 
concentrated type of curriculum, 
he finds himself having very little 
trouble scholastically, and having 
a good deal of free time as well. He 
will then expound on the varied 
activities he participates in to use 
up this free time, ranging from 
swimming anc golf with the boys, 
to participation in the various 
social events sponsored by the Uni- 
versity and Mu Sigma Tau, the Co 
operative Engineering Honorary 
The ratio of about 3 to 1 or 4 to 1 
girls to boys, considerably aids the 
latter time consumer, 

For those students engaged in 
extra-curricular activities, which 
will not permit their absence for a 
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term, special arrangements can and 
have been made to switch the work 
session to another time. 

In the opinion of many, a big 
drawback to the elective Co-op 
Program is the fact that usually not 
all of those wishing to enter can be 
accepted but, if the present grow- 
ing interest of industry in such pro 
grams continues, a much larger per 
centage of students and universi- 
ties will enter co-operative pro 
grams, The present system of ad 
mission to the Program consists of 
interested students in their fourth 
term of study at Cornell being in 
terviewed by the various participat 
ing companies, At present, there 
are nine companies working in con 
junction with the Cornell Co-opera 
tive Program. They are the General 
Electric Company, International 
Business Machines Corporation 
Phileo Corporation, Air Reduction 
Company, Procter and Gamble 
Corporation, American Gas and 
Electric Service Corporation, Com 
bustion Engineering Corporation 
Cornell Aeronautical Laboratories 
and Stromberg Carlson Company. 
At present, the Program is limited 
to mechanical and electrical engi 
neers and a few engineering physi- 
cists, and selection of the students 
by the company is based on aca 
demic standing, as evidenced in the 
student's scholastic achievements 
and personal characteristics as 
shown in the interview with the 
company representatives, 

Co-op students pay the regular 












college tuition fee. While on indus 
trial assignment, they receive com 
pensation at the going rate, From 
their earnings they pay their ex 
penses for subsistence and for 
travel to and from assignments, 
except in unusual cases. The stu 
dent is asked to specify his choices 
for the location of these assign 
ments in the cases where the com- 
pany has more than one operating 
department, and the company us 
ually attempts to comply with the 
student's choice. 

Next, the prospective co-op engi 
neer might well ask, “What are my 
obligations, or what are the com 
panys obligations upon gradua 
tion?” In answer, he will find out 
that, upon completion of the pro 
gram, both company and_ student 
are free agents. There is no com 
mitment on the part of the Com 
pany to offer students permanent 
employment nor is there any com 
mitment on the part of the students 
to accept such employment, if of 
fered, Naturally, it is hoped that 
the mutual experiences between 
company and student will have 
been so satisfactory as to lead to 
an offer and acceptance of employ 
ment. The primary objective of the 
program is long range in character 
and is one of training; financial aid 
to the student, although not to be 
discounted, is considered of sec 
ondary importance, 

The varied nature of assignments 
is geared to technical training and 
to equipping the student to accept 
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responsibility, so important in engi- 
neering as well as in other fields of 
endeavor, Most of the assignments 
lie in the engineering or design 
area, but, depending on the stu- 
dent's individual preference, may 
be also in the manufacturing or 
production, and research or devel- 
To insure a well- 
rounded training, successive co-op 
industrial assignments should in- 
clude one of each of these types of 
Thus, upon completion of 
the program, both company and 
student will have ascertained for 
which type of work the student is 
best adapted, Even though the stu- 
dent remains with one company for 
all of his assignments, the nature of 
most of the participating companies 
is such that he may receive experi- 
ence in many varied fields. Ex- 
amples of a few of the jobs held by 
Co-op Engineers may help to illus 
trate the variety and the 
the training available through such 
a program, In the engineering or 
design phase, one student was as- 
signed as the assistant to a product 
design engineer engaged in the 
mechanical design of radar and 
sonar systems for the government. 
His duties, at first, consisted mainly 
of assisting the engineer in the de- 
sign and testing of this equipment 
but after a short while he was given 
the responsibility of designing and 
building, on his own, various parts 
of the system under development. 
The supervision and advice of the 
engineer was continually 
available, but at no time was the 
student discouraged from individ 
ual creation, At the completion 
of his assignment, he saw many of 
his own designs incorporated into 
the finished equipment, An assign- 
ment in the research and develop 
ment field, recently given to a 
sophomore electrical engineer, in 
volved investigations in the new, 
fast-growing semi-conductor and 
transistor industry. Though the stu 
dent had had no previous training 

knowledge in this area, both he 
and the company reaped numerous 
benefits from this experience, Last 
mechanical engineer 


opment fields, 


activity. 


S¢ ‘Ope of 


senior 


ly, a 
was assigned to the automation de 
partment of one of the largest tele 
vision plants in the country, One 
of his tasks involved the planning 
of the television assembly 
line of this concern. His work not 
only included the actual design and 


junior 


color 
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layout of the highly automated pro- 
duction line, but also included the 
supervision of its installation, It was 
in this latter capacity that the stu- 
dent had many dealings both with 
management and labor, and_ in 
working between the two, he ac- 
quired an experience in dealing 
with people that would be difficult 
to duplicate in school or in many of 
the jobs offered to students as sum- 
mer employment, On the same as- 
signment, the student was asked for 
ideas on the improvement of the 
high volume manufacturing pro- 
cess of a small electrical compo- 
nent, Working on his own, con- 
sulting literature, and actually con- 
ducting experiments, the student 
submitted an improved process, an- 
ticipating a net saving to the com- 
pany of $25,000 per year. 
These and many other e xample $ il- 
lustrate the high character of Co-op 
assignments and, in addition, they 
point to the fact that these jobs 
are not just “created” to keep the 
students busy but, rather, are in- 


over 


teresting, educational, and respon- 
sible tasks. This type of work is 
made available by the Co-op Pro- 
gram because of the staggered sys- 
tem of assignments, whereby the 
companies can depend on having a 
Co-op student to fill given jobs, 
twelve months of the year. 

Acceptance — of responsibility, 
training in varied fields of engi- 
neering, and dealing with people 
from top management to labor are 
some of the experiences a Co-op 
student enjoys at an early stage of 
his education, As a result of these 
integrated experiences and the full 
realization of the many facets of his 
progress, the average Co- -operative 
graduate usually finds he is two or 
three years ahe ad of his classmate 
who has had no industrial experi- 
ence. 


Reference A.L.E.E. Conference Paper, 
“The Role of Elective Co-operative Pro- 
grams in Modern Engineering Educa- 


tion,” by S. B. Wiltse, E. M. Strong and 
E. W. Boehne. 
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In this inspection area of the new Fafnir instrument bearing facilities, 


assure 
NEW 
HIGHS 

in 
QUALITY 
for 


BEARINGS 


dust particles larger than 0.2 of a micron are filtered out by special 


air conditioning. 


Completely new facilities for manufacturing precision 
instrument bearings increase Fafnir’s ability to meet 
growing demands and more exacting bearings specifica- 
tions. Latest type equipment, including ultrasonic clean- 
ing units and unique testing devices, assure new highs in 
instrument bearing quality. Fafnir’s precision instrument 
bearing facilities are unequaled in the field today — 
another sound reason why industry looks to Fafnir for 
The Fafnir Bearing 


help with bearing problems. 
Company, New Britain, Connecticut. 


FAFNIR 
BALL BEARINGS 


most commer ome im AmanitA 
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| The development and appli- 
| cation of Fafnir instrument 
| bearings call for o knowl- 
| edge of the design and op- 
| eration of widely diversified 
| types of equipment, ranging 
| from automatic pilots, com- 
| puters, and guided missile 
| instruments, to laboratory 
| equipment. Perhaps the 
| challenging and varied field 
| of bearing engineering or 
| engineering sales offers you 
| the opportunities you want. 
| We'd be glad to hear from 
l you. 

| 
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scientist-engineer task force teams. 


Pemmnte UNIVERSITY OF CALIFORNIA RADIATION LABORATORY ° Berkeley. . Livermore 


ra 


Mah 


At UCRL’s Livermore, California, site-—interior view of drift tubes in high-current 
linear accelerator designed to deliver 250 ma of 3.6 Mev protons or 7.8 Mev deuterons 


Could you help advance these new frontiers? 


New techniques...new equipment...new knowledge—all are 

in constant growth at Livermore and Berkeley, California as some 
of America’s most challenging nuclear frontiers are met and passed 
by the University of California Radiation Laboratory’s unique 


There are many such teams. And what you can do as a member, 
is limited only by yourself—your ability and your interest. 

For UCRL is directed and staffed by some of America’s 
most outstanding scientists and engineers. This group offers 
pioneering knowledge in nuclear research— today’s most expansive 
facilities in that field...and wide-open opportunities to do 


what has never been done before. 


TRONICS ENGINEER, you may be in- 
volved in a project in any one of 
many interesting fields, as a basic 
member of the task force assigned each 
research problem. Your major contribu 
tion will be to design and test the nec 


|: YOU are &@ MECHANICAL OF ELEC- 


essary equipment, which calls for skill 
at improvising and the requisite imagi 
nativeness to solve a broad scope of con 
sistently unfamiliar and novel problems 

If you are a CHEMIST Or CHEMICAL 
ENGINEER, you will work on investiga- 
tions in radiochemistry, physical and 
inorganic chemistry and analytical 
chemistry. The chemical engineer is 
particularly concerned with the prob- 
lems of nuclear rocket propulsion, 
weapons and reactors. 

If you are a PHYSICIST Of MATHEMA- 
TICIAN you may be involved in such 
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fields of theoretical and experimental 
physics as weapons design, nuclear 
rockets, nuclear emulsions, scientific 
photography (including work in the 
new field of shock hydrodynamics), 
reaction history, critical assembly, 


DIRECTOR OF PROFESSIONAL 


nuclear physics, high current linear 
accelerator research, and the controlled 
release of thermonuclear energy. 

In addition, you will be encouraged 
to explore fundamental problems of 
your own choosing and to publish your 
findings in the open literature. 

And for your family—there’s pleas- 
ant living to be had in Northern Cali- 
fornia’s sunny, smog-free Livermore 
Valley, near excellent shopping centers, 
schools and the many cultural attrac- 
tions of the San Francisco Bay Area, 


You can help develop 
at UCRL today 


Send for complete information on the 
facilities, work 
benefits and the good living your family 
can enjoy. 


fomorrow- 


personnel plans and 


PERSONNEL 


UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 


LIVERMORE, CALIFORNIA 


Please send me complete information describing UCRL facilities, 


projects and opportunities, 


My fields of interest are—— 


Name 





Address 


City 





Zone State 





Cornell College of Architecture Pavilion on the quadrangle for 1956 Engineer's Day Exhibition. 
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The Unistrut Construction Sys- 
tem is perhaps the most complete 
manifestation of the contemporary 
economic situation in the building 
world. Its place in the architecture 
of today and tomorrow may be a 
significant one, due to the solution 
it proposes to the problem: Can the 
general public afford good archi- 
tecture? 

The history of architecture, since 
the age of the wattle and daub huts, 
has been profoundly influenced by 
the economic conditions of _ its 
changing times. “Economic” may 
be too sophisticated a term for the 
conditions that dictated the archi- 
tecture of pre-historic man. Avail- 
ability of materials and labor with 
which to turn these materials into 
shelter is more appropriate. Today 
the problem is essentially the same. 
Availability of material and labor 
and their comparative cost in our 
current means of exchange dictate 
the forms that our architecture 
takes. 

The colossal Egyptian, the ele 
gant Grecian, the soaring Gothic 
and more recently the gleaming 
International Style were all mani- 
festations of the needs of society 
and the means that were available 
to best provide for them. 


BUILDING MARKET 


Current building market condi 
tions are peculiar to our country 
and times, Although building mate- 
rials are plentiful and generally in- 
expensive, rising labor costs are 
driving building costs skyward and 
many potential builders to cover. 

Since on-the job labor costs are 
the most significant factor in the 
rising building cost scale, Ameri 
can architects and builders have 
turned to industry for standardized 
and prefabricated building parts, 
in order to reduce on-the-job costs. 
Industry has responded with pack 
age curtain walls, floor systems 
partitions, prefabricated window 
assemblies and even prefabricated 
homes, lift slab and tilt-up tech 


niques. 


Architectural Research Building, Univer- 
sity of Michigan, Ann Arbor. 
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Edward Rosen, Arch. °5 
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UNISTRUT 


SPACE FRAME CONSTRUCTION SYSTEM 
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DEVELOPMENT OF THE SYSTEM 

The Unistrut Space Frame Sys- 
tem, developed and marketed by 
the Unistrut Corporation of Wayne, 
Michigan, and studied at the Uni- 
versity of Michigan, is one of the 
latest, and perhaps the most ad- 
vanced architectural product in 
this trend. It carries prefabrication, 
standardization and ease of assem 
bly right to the heart of architec- 
ture, the structural system. 

The product, a light steel chan 
nel, was originally conceived of as 
framing for industrial purposes, 
racks and partitions. Then, Charles 
Attwood, president of the Unistrut 
Corporation, experimented with 
the product for use as framing for 
his factory in Wayne, Michigan. 
This led him to approach the Uni 
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Left—Waikiki Beach City Planning 

Model exhibited under the Unistrut 

space frame erected by the College of 
Architecture. 


»> 
Right—Detail of the basic structural unit 
used in the Unistrut Construction System. 


Below—The Herbert Hoover School, 
Wayne, Michigan, under construction. 


versity of Michigan with a sugges- 
tion that a study of the method 
might come up with a workable 
school construction system, The 
College of Architecture and Design 
conducted a research program 
under the supervision of Professor 
C. Theodore Larson. The criteria 
set up for judgment of any of the 
proposed solutions are of consider- 
able interest, for they serve to iden- 
tify not only the goal of this re- 
search project, but more generally 
the aim of this current trend of 
standardization and prefabrication. 
They are: 
a. the structure should be made of 
durable materials 
b. it should be easy to erect, with 
no single part so heavy or so 
bulky that it could not be readily 








handled by one or at most, two 
workmen 
it should be capable of easy dis- 
assembly 


QO 


~ 
— 


it should be capable of easily 
being altered by addition or sub- 
traction of space or by rearrange- 
ment of existing space 


— 


the parts should be reusable ei- 
ther in another building or for 
some other purpose 

Except for the criteria concern- 
ing disassembly and reuse of parts 
these standards are also applicable 
to other standardized, _prefabri- 
cated or simplified architectural 
systems. 

What finally resulted from the 
study was a school construction 
system. This system, very com- 
pletely studied, was published in a 

















Right—Construction detail 
Hoover School construction. 


Below—Herbert Hoover School, Wayne, 


Michigan, after completion. 


pamphlet entitled Unistrut School 
Construction. But more significant 
than the school construction itself 
this study pointed up rather severe 
limitations of the system and led to 
the second projec t which resulted 
in the Unistrut Space Frame Sys 
tem. 


SPACE FRAMES 

A space frame is a three-dimen 
sional structural skeleton. The 
loads on it are resolved into com 
ponents in the planes of the mem 
bers. Due to its efficiency of stress 
resistance a space frame can be 
used over very long spans. The 
function of the building can be fur 
ther divorced from the structure, 
yielding design freedom and flexi- 
bility. 
The space frame is not unique 


of Herbert 


with Unistrut. Advanced work in 
conceptual and analytical space 
frame design has been contributed 
by Pier Luigi Nervi, Robert Blan 
R. le Ricolais, Mark 
Hartland Thomas, Felix Samuely, 
Buckminster Fuller and Conrad 
Wachsman, In recent years space 


canceauXx, 


frames have become increasingly 
important in achieving amazing 
long span roofing feats. Great air 
plane hangars have been designed 
embodying the space frame prin 
ciple. 

In 1949, a space frame structure 
was designed using standard Uni 
strut Channels and 
bolted connectors. Since such a 


3-dimensional 


structure was capable of carrying 
forces in three or more directions 
simultaneously the supporting 


structure might be considerably 









allowing for varia 


more Hexible 


tion in size of the building. The 
second project, research into the 
space frame system, produced solu 
tions to many of the practical prob 


lems. 


CONSTRUCTION 


What finally evolved from a pe 
riod of design and testing was a 
standardized system of root and 
floor construction using only three 
items, the Unistrut channel, the con 
nector plate and the bolt assembly 
The upper surface is fitted with as 
bestos cement panels The mem 
bers form the edges of alternating 
erect and inverted pentahedrons 
whose bases generate two parallel 
planes and whose sides create a se 
ries of tetrahedrons, For simplic ity 


and economy, both of construction 











Above and right are the houses of Profes- 
sors Sanders and Larson, faculty mem- 
bers of the University of Michigan 
College of Architecture. Both men de- 
signed their own homes using the 
Unistrut Construction System. 


and erection, all members are alike 
and assembled with identical con 
nectors. The connectors are de 
signed so that each member takes 
only two bolts, one at each end. 

The roof structure can be sup 
ported by bearing walls, stud walls 
or columns anywhere beneath it, as 
long as the spans are not excessive. 
The system is designed on a 49” 
grid and is expansible without 
limit. Unistrut stud walls, designed 
earlier as part of the school con- 
struction study, are made to take 
prefabricated wall panels, similar 
to the asbestos cement panels men- 
tioned above. The 49” module takes 
standard 4’-0” sheets of building 
panels without trimming. The addi- 
tional inch is accounted for by %’ 
for the Unistrut channel and \’” tol- 
erance, Fiberglas insulation panels 
and acrylic plastic windows have 
been used in the existing schools 
and homes built with Unistrut. 
Sealer is needed for only a few of 
the joints. 


POTENTIAL USES 

The potential of this construction 
method is patently enormous. 
Through standardization of the 
depth of the space frame the scale 
of Unistrut spans has been limited, 
but this could be only temporary. 
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Longer, heavier gauge channels 
and connectors could be manufac- 
tured for longer spans without los- 
ing the inherent economy of the 
system. The standard Unistrut now 
produced is used for building types 
varying from schools to residences, 
factories to laboratories. Examples 
are an elementary school and fac- 
tory in Wayne, Michigan, a labora- 
tory building for the College of 
Architecture at the University of 
Michigan and the two handsome 
homes designed for themselves by 
Prof. Walter Sanders and Prof. C. 
Theodore Larson of the faculty of 
the College of Architecture and De- 
sign at the University of Michigan. 


CORNELL’S E-DAY PAVILION 

Here at Cornell, on Engineer's 
Day 1956, a pavilion using the Uni- 
strut Space Frame System was 
erected on the Quadrangle by stu 
dents of the College of Architec 
ture. Sponsored by the College and 
by the Gargoyle Society and de 
signed by students, the pavilion 
was erected by students in three 


days and dismantled afterwards in 


one. By leaving the roof structure 
exposed, the designers took advan 
tage of the elegant geometry of the 
space frame in defining the exhibi- 
tion space, A tower, also of Uni 
strut members assembled into pen- 
tahedrons, completed the exhibition 
structure, The parts, which were 
donated by the Unistrut Corpora- 
tion have been returned to the com- 
pany and may be reused for an- 
other structure, temporary or per- 
manent. 

The significance of the Unistrut 
system is not that it will pioneer a 
new and great architecture, or that 
it is an important milestone in 
structural theory, but simply that 
it is a fine example of a means by 
which average communities can at- 
ford good, practical architecture in 
their schools and other public 
buildings and by which individuals 
can attain beauty, simplicity and 


economy in their homes. 


Photos of the erection of the Engineer's 
Day Pavilion at Cornell by the members 
of the College of Architecture. 
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AIR CONDITIONING: 


Engineers make it a LIFE-TIME Career at York 


Expanding markets in air conditioning, refrigeration are creating new 


opportunities for engineers. 


York Training is a recognized pathway to professional development. 
York's products and applications are precision-engineered for every 


mechanical cooling need. 


Resulting career choices call for engineering graduates with widely 


varying talents and interests. 


Today, air conditioning is much more 
than a luxury or convenience. For many 
industries, businesses, and even resi- 
dences, it is more than necessary—it’s 
expected. The same is true in precision 
refrigeration. Both spotlight the unpre- 
cedented needs for expertly trained 
engineers to design, manufacture, 
apply, and maintain such systems for 
widely varying needs. 


York systems are engineered. The com- 
pany’s reputation comes from its de- 


mand that the system be tailored to the 
need. The YORK engineer has at his 
disposal both the know-how and the 
facilities to produce and apply more air 
conditioning and refrigeration system 
components than any other manufac- 
turer in the industry. Thus, the YORK 
engineer can give full play to his own 
creativeness in serving the Industrial, 
Commercial, and Residential markets. 
At York, the jobs vary. Today’s might 
be a hotel, tomorrow’s a shopping cen- 
ter or an environmental laboratory. 


HEADQUARTERS 
FOR MECHANICAL COOLING 
SINCE 1685 


How do engineers get ahead at 
York? Of the 25 top engineering exec- 
utives at York, 19 came up through the 
YORK Graduate Engineer Training 
Program. This program blends class- 
room and on-the-job assignments into 
personalized plans of post-graduate 
education directed to the specified 
placement chosen. 

Exchange information about your- 
self and a YORK career at your College 
Placement Office. There you'll find the 
booklet “A Pathway to Professional 
Development and Life-time Careers”. 
Register there for a campus interview 
with York’s representative. Mail in- 
quiries will receive careful attention. 
Write: Training and Education Depart- 
ment, York Corporation, a Subsidiary 
of Borg-Warner Corporatien, York, 
Pennsylvania. 


ti Z 
puiy nam fe a pipet Y O R K 


CORPORATION 
SUBSIDIARY OF BORG-WARNER CORPORATION 
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BLOOD BOIL 


The jet speedway, that outer envelope of air 10 to 15 
miles above the earth, could be a chamber of death 
to today’s pilots because of the lack of air density. 

If the pilot were not protected by ingenious 
accessories to provide an artificial climate, his blood 
would bubble like fizz water. Advanced, space- 
conquering equipment such as these air conditioning 
units are now being produced by Hamilton Standard 
for America's most modern aircraft. It is a dynamic, 
exhilarating engineering environment where the 
accent is on tomorrow. 


UNLIMITED OPPORTUNITIES 


exist for engineers in the fields of design, test, 
liaison, development, vibration, analysis, with 
Hamilton Standard. It's a GREAT place to work. 
Write to Ted C. Fisher, Administrative Engineer. 





ft 


HAMILTON STANDARD 
Air Conditioning Unit 


ANDARD DIVISION 


1OOM BRADLEY FIELD ROAD 


AIRCRAFT “CORPORATION winosor LOCKS, CONNECTICUT 


1 RE Ent ind 
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OUT OF WEATHER 
FORECASTING 





It’s bad news 
old sport of taunting the weatherman for his mistakes. 


but pretty soon we may be deprived of our age- 


Reason? A giant electronic computer is squeezing the error out 
of weather prediction by making numerical weather forecasting 
possible. Now at work at the Joint Numerical Weather Prediction 
Unit, Suitland, Maryland, an IBM 701 computer digests thou- 
sands of weather-influencing facts daily and computes them at 


almost Irie omprehensible speeds. 


Making 16,000 additions or 2,000 multiplications every second, 
the computer forecasts the daily weather with an accuracy that 
would have required some 64,000 mathematicians thirty years 
ago. In addition, it encourages meteorologists to tackle problems 
that once discouraged them because of the staggering mathematics 


involved, 
Forecasting YOUR future 


Weather prediction is one more example of how IBM computers— 
in business, science, government and education—are revolution- 
izing our way of doing things. These mathematical marvels are 
destined to play an increasingly important part in the careers of 
engineering graduates, Digital computers rank in importance with 
nucleonics and automation in our new industrial revolution. If 
you are working toward an E.E. or an M.E. degree, or, if you are 
majoring in physics or mathematics, you'll find that IBM, as a 
Jeader in the electronic « omputer field, offers you the opportunities 
you need for a suce esstul engineering curecr, 

For further information about opportunities at IBM, see your Place- 
ment Director or write to R. A. Whitehorne, Mgr. of Engineering Re- 
cruitment, Dept. 8302, International Business Machines Corporation, 
590 Madison Avenue, New York 22, N. Y. 





DATA PROCESSING 


ELECTRIC TYPEWRITERS tte to = 
TIME EQUIPMENT BUSINESS MACH 
MILITARY. PRODUCTS CORPORATION 

















“Sea-testing” atomic subs: IBM electronic 
computers assure seaworthiness and crew 
safety by solving problems in radiation tech- 
nology and vibration frequency. 





“Flight-testing” without flight: At aircraft plants, 
IBM computers pre-test planes, simulate ac- 
tual flight conditions mathematically, climi- 
nate hazardous testing. 
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A DECISION-MAKING LETTER 


THAT COULD BE VERY TRULY URS 





For information on 
sales, engineering and | 
manufacturing opportunities 
at Heald, see your placement 
director, or write to 

Matthew Stepanski, Industrial 
Relations Director, The Heald 
Machine Company, Worcester 6, 








aa Fa 
Massachusetts al 
Bore-Matics 
Qe | ens tHe HEALD macnine company 
Grinders Subsidiary of The Cincinnati Milling Machine Co. 








Rotary Surface Worcester 6, Massachusetts 
HEALD | Grinders | 
Chicago * Cleveland + Dayton * Detroit * Indianapolis * New York 











What’s doing... 


Vacuum melting has opened up new horizons for development 
of alloys. Here, a Pratt & Whitney Aircraft metalliurgist is 
shown as he supervises preparation of an experimental high- 
strength nickel-base alloy, melted and cast under high vacuum. 


Induction melted heat of high-temperature alloy being poured in P & W A’s experimental foundry. Molten metal is strained into 
large water tank, forming metal shot which is remelted and cast into test specimens and experimental parts. Development and 
evaluation of improved high-temperature alloys for advanced jet engines is one of the challenges facing metallurgists at P & W A. 
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at Pratt & Whitney Aircraft 
in the field of Materials Engineering 


The development of more advanced, 
far more powerful aircraft engines 
depends to a high degree on the de- 
velopment of new and improved 
materials and methods of processing 
them. Such materials and methods, 
of course, are particularly important 
in the nuclear field. 


At Pratt & Whitney Aircraft, the 
physical, metallurgical, chemical 
and mechanical properties of each 
new material are studied in minute 
detail, compared with properties of 
known materials, then carefully ana- 
lyzed and evaluated according to 
their potential usefulness in aircraft 
engine application. 


The nuclear physics of reactor 
materials as well as penetration and 





effects of radiation on matter are 
important aspec ; of the nuclear re- 
actor program now under way at 
P & W A. Stress analysis by strain 
gage and X-ray diffraction is an- 
other notable phase of investigation. 


In the metallurgical field, mate- 
rials work involves studies of corro- 
sion resistance, high-temperature 
mechanical and physical properties 
of metals and alloys, and fabrication 
techniques. 


Mechanical-testing work delves 
into design and supervision of test 
equipment to evaluate fatigue, wear, 
and elevated-temperature strength 
of materials. It also involves deter- 
mination of the influence of part 
design on these properties. 


In the field of chemistry, investi- 
gations are made of fuels, high-tem- 
perature lubricants, elastomeric 
compounds, electro-chemical and or- 
ganic coatings. Inorganic substances, 
too, must be prepared and their 
properties determined. 


While materials engineering as- 
signments, themselves, involve dif- 
ferent types of engineering talent, 
the field is only one of a broadly 
diversified engineering program at 
Pratt & Whitney Aircraft. That 
program — with other far-reaching 
activities in the fields of mechanical 
design, aerodynamics, combustion 
and instrumentation — spells out a 
gratifying future for miany of to- 
day’s engineering students. 








P & WA engineer uses air jet to vibrate 
compressor biade at its natural frequency, 
measuring amplitude with a cathetometer. Simi- 
lar fatigue tests use electromagnetic excitation 


The important effects of gases on the properties of 
metals have been increasingly recognized. Pratt & Whitney 
chemists are shown setting up apparatus to determine 
gas content of materials such as titanium alloys 


Engineer measures residual stress in a com- 
pressor blade non-destructively, using X-ray 
diffraction. Stress analysis plays important part 
in developing advanced aircraft engine designs. 








World’s foremost designer and builder of aircraft engines 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


EAST HARTFORD 8, CONNECTICUT 
FEBRUARY, 1957 





FILAMENT TYPE 


Type BT Fixed 
Composition Low Power 
Resistors Resistors 





Type HFR High 
Frequency High Power 
Resistors Resistors 





Encapsulated 
IRC Resistance Precision 
Strips and Discs Resistors 


Where do 








Carbon, glass, coating resins, molding powder, 


copper wire, and a metal alloy—they’re the ENGINEERING POSITIONS 


only materials you'd need to make a resistor 
such as IRC's popular Type BT fixed com IRC, leader in resistor engineering, offers 


position resistor. But the real problem, you'd excellent opportunities in engineering posi- 
soon discover, is to make every resistor just tions covering many professional fields. New 
like the ones before it and just like the ones developments in electronics, miniaturization 
following it. That's where IRC's exclusive proc and automation constantly present new 
esses pay off. They give you resistors that creative challenges. For information, write 
“test out’ more alike in mechanical and elec today to: ENGINEERING EMPLOYMENT, 
trical characteristics than any others of their INTERNATIONAL RESISTANCE COMPANY, 
type. That's why IRC resistors in turn impart 401 N. Broad St., Philadelphia 8, Pa. 


utmost reproducibility to the equipment in 





which they're used 


INTERNATIONAL RESISTANCE CO. 
401 N. Broad St., Philadelphia 8, Pa. 


in Canada: International Resistance Co., Ltd., Toronto Licensee 


| 
Utonauver the Cnowt, Says 
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Book Reviews... 


Init Operations of Chemical Engi- 

neering by Warren L. McCabe, 
Polytechnic Institute of Brook- 
lyn, and Julian C. Smith, Cornell 
University. McGraw-Hill Book 
Company, New York, 1956, 945 
pages, $10.50. 


This latest addition to the grow- 
ing number of books on unit opera- 
tions is, in a sense, another revision 
of that old standard, Badger and 
McCabe, which is so familiar to a 
generation of chemical engineers. A 
work by Badger and Banchero on 
unit operations was published a 
little over a year ago. But McCabe 
and Smith gives a much broader 
coverage and considerably more at- 
tention to the fundamental prin- 
ciples involved than any previous 


text on the subject. 


Three sizeable chapters explain 
in considerable detail the basic 
concepts of fluid mechanics, flow 
of heat, and mass transfer. These 
sections are essential in the com- 
prehension of all unit operations. 

An introductory chapter explains 
the physical laws, mass and energy 
relationships, and useful mathe- 
matical methods, There are other 
chapters devoted to transportation 
of fluids, size reduction, handling 


of solids, mixing, mechanical sepa 


rations, evaporation, gas absorp- 


tion, distillation, leaching and ex 


traction, crystallization, air-water 


contact operations, and drying. 

In addition to the excellent theo 
retical treatment given, consider 
able space is devoted to the machin 


ery and equipment of each unit op 





Each 


many solved example problems as 


eration, chapter contains 
well as unsolved problems, An ex 
tensive list of pertinent references 
is included at the end of each 
chapter and includes many recent 
advances in each operation, The 
style and organization is quite clear 
and informative. 

Former students of Professor 
Smith at Cornell will recognize a 
considerable amount of material as 
having been taught in his courses 
on Chemical Equipment and Ad 
vanced Heat Transfer 

It is difficult to find an omission 
of any consequence in this monu 
mental work. Next to Perry's Chem 
ical Engineers’ Handbook, this is 


undoubtedly the most complete 


(Continued on page 46) 








Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 
GRAPHITE ——— SILICON CARBIDE FUSED ALUMINA ——— MULLITE 
MAGNESIA ZIRCON 


LAVA CRUCIBLE-REFRACTORIES CO. 
PITTSBURGH, PA. 
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Book Reviews... 

(Continued from page 45) 
work in its field and may easily be- 
come the standard text and refer- 
ence on unit operations for some 


years to come,—JST 


Applied Metallurgy for Engineers 
by Malcolm S, Burton, Cornell 
University. McGraw-Hill Book 
Company, New York, 1956, 450 
pages, $7.50. 

Applied Metallurgy for Engi- 
neers is directed toward students 
and practising engineers who have 
had little or no metallurgical back 
ground, In writing this book, Pro- 
fessor Burton's purpose was two 
fold: to develop the background of 
the science of metals and to apply 
the principles developed to some 
of the more common operations of 
metals engineering. 

In order to provide a broad foun- 


dation for use in discussing the en- 
gineering operations, the book be- 
gins with a review of the nature of 
metals, to include a discussion of 
atoms, crystals, and _ solidification. 
The next section of the book, which 
is closely associated with the above, 
is devoted to metallurgical exami- 
nation and evaluation of metallic 
materials, Topics considered are 
optical microscopy, X-ray methods, 
and mechanical testing. 

There follows a detailed discus- 
sion of the principles and practice 
of the heat treatment of metals and 
alloys. Both ferrous and non-ferrous 
materials are discussed. The subject 
is considered from a fundamental 
viewpoint in contrast to the empir- 
ical approach used in many ele- 
mentary texts. Moreover, the prac- 
tical application of principles to 
engineering operations are clearly 


illustrated, Some of the more im- 





portant topics considered are phase 





diagrams, heat transfer, harden- 





ability, quenching and tempering. 





The remainder of the text, about 





two-thirds, is devoted to foundry, 





metalworking, welding, brazing, 





soldering, and powder metallurgy. 





Each topic begins with a discussion 





of theory and principle and then 





proceeds to the application of this 





background to the metallurgical 





operation concerned, 





Professor Burton’s text is a wel- 





come addition to those available in 





this field as some of the areas dis- 





cussed have not previously been 





adequately covered, It is particu- 





larly outstanding in its organiza- 





tion, which permits a logical and 





interesting approach, and in_ its 





illustrations, which are both clear 





and attractive. 





c:. Spencer 
Professor of Met.E. 
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LATE TEXTBOOKS 
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Higgins Super Biack 
tor artwork with brush and pen 


















412 College Ave. Phone 2-2304 














Higgins Acetate ink 
for plastic film and 
water-repellent 
drafting surtaces 












Two Superfine Waterproof Black Inks 
of true Higgins quality 











Your urgent demands led us to the 
Creation of these new drawing inks. We are 
pleased to e that there is an 
Ink of Higgins quality for every graphic need. 
In 4 blacks, white and 16 colors. 
















At art material dealers everywhere 


The international standard since 1880 
INK CO., INC., BROOKLYN, N. Y. 
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HYDRAULICS IN YOUR FUTURE 


Muscle power for a ghost engine... 


another example of 
Denison’s hydraulic ingenuity 


UNIQUE ELECTRONIC SYSTEM 

developed to pre-test jet 
engine controls now eliminates the 
cost of building and operating a 
special engine test cell. 

In the system, an analog com- 
puter takes the place of the jet 
engine. Performance data received 
from the manufacturer is simulated 
on the computer, and is reproduced 
as electrical signals which, in curn, 
run the engine controls. 

To provide dependable muscle 
power for this control system, the 
company relies on Denison hy- 
draulic pumps and motors, The 
results provide more accurate 
records of performance than would 
be possible if actual engines 
were used 

This is just one example of the 
ways in which hydraulic power is 
being used to spearhead improve- 
ments in production, testing, and 
other industrial operations. Find 
out how hydraulics fit into your 
furure. Write Denison Engineering 
Division, American Brake Shoe 
Co., 1218 Dublin Road, Columbus 
16, Ohio. 


Mee OMe 
Lock to DENISON flor Leadership in. fuydroulic, development” tnOlhica 
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A glowing steel ingot and a room-cooling air conditioner are at 
opposite ends of anybody’s thermometer—yet Allied Chemical 


is concerned with both. 


It’s as simple as this: The heart of the air conditioner is the 
refrigerant. In this case, it’s GENETRON, a product of our Gen- 
eral Chemical Division. This same Division also supplies the 


acids used in the processing of steel. 


A sister Division, Semet-Solvay, supplies foundry coke and 
designs and constructs the famous Wilputte Coke Ovens for 


HERE’S HOW THEY'RE steel and other industries. Many more examples could be drawn 


of how the Company’s seven producing Divisions are allied. 


Their products—more than 3,000 of them—are so basic that 
it would be hard to find a home, farm or factory in America 


that they do not serve in one way or another, 


Allied is constantly striving to find new ways to serve your 
needs better. 


TRADEMARK PRODUCTS INCLUDE: 





Tarvia Road Tar * National Biological Stains »* Semet-Solvay Coke * Solvay Vinyl Chloride 
Genetron Refrigerants * Koreon (One-Bath Chrome Tan) * Procadian Urea Feed Mixture 





6) BROADWAY, NEW YORK 6, N Y 
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IF YOU'RE THE 


PERSNICKETY TYPE, 
COME TO WORK FoR US ! 


We want YOU! The kind of engineer who is never satisfied 
with doing a job that will just “get by.” The kind of 
engineer who constantly strives for perfection, who 
approaches every assignment determined to do it better 


than it has ever been done before. The Creative Engineer! 


What company offers the most to this “persnickety” kind 
of engineer? We believe it is The Standard Oil Company 
of Ohio! We are engineering-minded. Seven per cent of 
all our employees are engineers. One-half of the president’s 
staff—our top management—are engineering graduates. 














Our training programs for engineers are among the 
most complete in the country. And as a Standard Oil 
of Ohio engineer, you would be working in one of 
America’s largest and most challenging growth 
industries — oil! 


So before you decide on any company, look into 
Standard Oil of Ohio—where creative engineering 
counts! Contact the placement director of your school. 
Or write Mr. E. G. Glass, Jr., Standard Oil Company 
(Ohio), Midland Building, Cleveland, Ohio. 


THE STANDARD OIL COMPANY (OHIO) 
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Exploring the Universe: Sub-Atomic Worlds. ...To Greeks, the atom was literally “a-tomos,” 

not to be cut. Now its very nucleus is split and scientists are tracking sub-atomic particles, 

seeking to discover the nature — order and meaning — of a vast, dynamic universe in which domestic 
notions of space and time and energy do not apply. Ethical corollary: The “finds” of nuclear 
exploration must be employed not in the service of a scientific, or economic, or political provincialism 
but wherever they are needful to the physical, mental and moral rehabilitation of men and of societies. 


be a eh Oe 
GENERAL OYNAMICS CORPORATION + 446 PARK AVENUE, NEW YORK 22, N. ¥. 
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the view from 100 years 
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“Within the next century, all the world will be poor in energy 
++. except for atomic energy.” 


Can we say then—since there is a positive correlation between energy con- 
sumption and national income, and between national income and individual 
living standards—that many of today’s children may see, and suffer from a 
world-wide poverty? 


The industrial West—metallurgy, combustion engines, chemistry, steam, 
electricity, electronics—was built and is maintained by power derived from 
fossil fuels. It is a “coal and oil” civilization and it, alone, in the next century 
could consume all the free world’s coal and oil resources. 


Now, however, the once-agrarian East and Latin America—two-thirds of 
the world’s population —also are determined to have the benefits of industriali- 
zation: power to conquer poverty and disease; power to create and maintain 
an economic self-sufficiency; and, out of that, power to create and maintain 


political freedom. 


The practical developments of the Industrial Revolution that have so pro- 
foundly changed the world economy since 1856 — the Bessemer converter, 
aniline dyes, oil-cracking, the internal combustion engine, the electric motor, 
electric light, electric power, synthetics, electric and electronic communica- 
tion, automation and computation, the submarine, winged and wingless aircraft 
and the space rocket—were the direct result of preceding theoretical explora- 
tions by Galileo, Bacon, Newton, Gauss, Laplace, Faraday and those others 


who could visualize new worlds. 


The Atomic Revolution now overthrowing present conceptions of power, 
transport, communication, medicine, agriculture and biology—and hence 
colonial and collectivist politics—stems directly from the pure and applied 
scientific research of Curie, Rutherford, Planck, Einstein, Bohr, Fermi, and 


hundreds of others. 


It is evident, then, that exploration of the universe is now requisite to our 


survival as men and nations. 


Thus, prospecting for new energy sources — whether in sub-atomic worlds, 
in the atom, in the earth, in the sea, in the sun, or in the dynamics of stars— 
is an enterprise for new scientist-manager-engineer-share owner groups. Cor- 


porate “systems” with the research and development capabilities, the produc- 


tion facilities, the financial capacity and the courage to fit out scientific 
expeditions to new and far places — and to capitalize on their discoveries. 


General Dynamics today is the product not only of its own particular history 
but of the scientific and industrial history of the Western world. As such, 
Dynamics declares its corporate purpose to be: 


The comprehensive exploration and translation of the basic forces of nature 
into useful work under the sea, on the sea, on land, in the air, and in space 
beyond the earth’s atmosphere. 
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New Products Corporation produces intricate 
die castings with skill and precision for industries 
in all product lines. 


NPC characteristics of Integrity, Quality and 
Service are characteristics which result 
from the vigorous, integrated teamwork 
of skilled personnel. 
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Faculty Profile ... 


DR. HANS BETHE 


Dr. Hans Bethe, famous theoretical physicist, and Professor of Physics at Cornell. 


Dr. Hans Albrecht Bethe has led 
an amazing life—amazing in the 
fact that his life has been a series 
of important achievements many of 
which would be to other scientists 
their crowning success. To Dr. 
Bethe, however, outstanding ac- 
complishment in an undertaking 
has become so commonplace that 
he does not consider these achieve- 
ments at all unusual. 

Dr. Bethe was born in Strass- 
burg, Alsace-Lorraine. His father 
was a professor of physiology and 
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by 


John M. Walsh III, ChemE °59 


Dr. Bethe descended from a fam 
ily of scholars and scientists. Dr. 
Bethe 


science from his father but soon 


inherited an _ interest in 
demonstrated a flair for mathe 
matics and physics rather than 
physiology. At the age of ten, when 
many students were learning mul 
tiplication and division tables, Dr 
Bethe was amusing himself by cal 
culating long tables of powers of 
numbers, He soon discovered, how 
ever, his main interest in numbers 


lay in using these concepts to cal 


culate solutions which could be 
verified by tests and observations 
Sometime thereafter Dr. Bethe got 
a book on calculus, a subject he 
found fascinating. He was amazed 
at the great wealth of information 
( properties of curves the course of 
chemical reactions) which could 
be derived by such a simple means 
The particular calculus text Ds 
Bethe used was written by a physi 
cal chemist. This too had a bearing 
leanings toward the 


on his later 


science of phy sics 











At the age of eighteen Dr. Bethe 
enrolled in the University of Frank- 
fort. He studied chemistry, physics, 
and mathematics and soon found, 
as before, his real interest lay in 
calculations which had significance 
in chemistry and physics, not in ab- 
stract mathematics nor in experi- 
mental physics or chemistry. His 
work hegan to deal more and more 
with theoretical physics. 

At the age of twenty-two Dr. 
Bethe received his Ph, D. from the 
University of Munich after only 
four years of college. He maintains 
that this was not a great accom- 
plishment in continental Europe 
for students frequently got a Ph.D. 
before the age of twenty-two, The 
reason for this is that in continental 
Europe a high school education 
was about equivalent to two years 
of college in America. 

From the time of his graduation 
in 1928 until 1933, Dr, Bethe was 
an instructor in theoretical physics 
at the Universities of Frankfort, 
Stuttgart, Munich, and Tubingen. 
From 1933 unil 1935 he was lec- 
turer at Manchester and_ Bristol, 
England. In 1935 Dr. Bethe came 
to Cornell as Assistant Professor. 
Two years later he was named 
Professor, 

In 1938 Dr. Bethe developed one 
of the most important theories in 
the field of energy production in 
the stars when he postulated that 
the carbon-nitrogen cycle was in- 
strumental in the production of en- 
ergy in the sun. Professor George 
Gamow records in his book, The 
Birth and Death of the Sun, the 
story of this discovery: 

‘It should not be so difficult 
after all to find the reaction which 
would just fit our old Sun,’ thought 
Dr, Hans Bethe, returning home by 
train to Cornell from the Washing- 
ton Conference on Theoretical 
Physics of 1938, at which he first 
learned about the importance of 
nuclear reactions for the produc- 


tion of solar energy; ‘I must surely 


be able to figure it out before din- 
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ner!’ And taking out a piece of 
paper, he began to cover it with 
rows of formulas and numerals, no 
doubt to the great surprise of his 
fellow-passengers. One nuclear re- 
action after another he discarded 
from the list of possible candidates 
for the solar life supply; and as the 
Sun, all unaware of the trouble it 
was causing, began to sink slowly 
under the horizon, the problem was 
still unsolved. But Hans Bethe is 
not the man to miss a meal simply 
because of some difficulties with 
the Sun and, redoubling his efforts, 
he had the correct answer at the 
very moment when the passing din- 
ing car steward announced the first 
call to dinner.” 

This story is not exactly true for, 
as Dr. Bethe allowed, Prof. Gamow 
is quite a joker and meant the story 
to be amusing as well as to contain 
an element of truth. The story 
started as told, when Dr, Bethe 
went to the comference in Wash- 
ington and learned of the problem 
of stellar energy, Because the prob- 
lem held great interest for him, Dr. 
Bethe came back to Ithaca and 
started working on it. At this time 
Dr. Bethe and Professor Charles 
Critchfield both felt that the reac- 
tion was the direct combination of 
two protons. There were some 
flaws in the hypothesis since the 
observed energy output of the Sun 
was greater than the theoretically 
calculated output of the reaction. 
Beside this, theoretically calculated 
and observed outputs of the very 
brilliant giant stars could not be 
reconciled, Nevertheless, Dr. Bethe 
set out to prove this was the de- 
sired reaction by eliminating all 
other possible reactions. 

Dr. Bethe started eliminating re- 
actions by working through the pe- 
riodic table, calculating energies 
produced and comparing these 
values with observed energies. 

At the end of six weeks, having 
progressed from hydrogen through 
boron, and having eliminated each 
in turn, Dr. Bethe began work on 









his famed carbon cycle. When his 
calculations were complete, he 
realized that this reaction, not the 
proton-proton reaction, was the one 
he was looking for. This reaction 
not only agreed with the Sun's ob- 
served output but was the probable 
reaction for the brilliant stars as 
well. The identification of this re- 
action was a large step toward a 
knowledge of the mechanisms of 
energy production in the stars. 

In 1943 Dr. Bethe’s work at Cor- 
nell was interrupted when he went 
to work in Los Alamos Atomic Sci- 
entific Laboratory as Director of 
the Theoretical Physics Division for 
three years. He was awarded the 
Presidential Medal of Merit in 1946 
for his work in this capacity. 

Most of Dr. Bethe’s recent years 
have been spent studying the prop- 
erties of mesons, particles of 200 to 
300 electron masses, which are be- 
lieved to be the glue holding the 
atomic nucleus together. Dr. Bethe 
has written a book on the known 
properties of mesons, Mesons and 
Fields. He has spent a great deal 
of time in an effort to analyze the 
properties of these particles and to 
understand how they behave. He is 
also interested in what these par- 
ticles have to do with the interac- 
ions beween particles in the nu- 
cleus. 

At present Dr. Bethe is working 
on the structure of atomic nuclei. 
In the past, collisions between two 
nucleons—protons, neutrons, or 
other parts of the nucleus—in the 
free state were observed. From 
these collisions much was learned 
about the way nuclear forces bind 
neutrons and protons together to 


form a nucleus. Now Dr. Bethe 


wants to return to the starting 


point and find how the nuclear 
forces studied by nucleon collisions 
give the nuclei their observed 
properties. 

The oldest problem of nuclear 
physics, the saturation effect, will 


be one of the first to be studied. 
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The saturation effect is the property 
whereby nuclei act like bulk mass. 
A nucleus which contains twice as 
many particles (neutrons and pro- 
tons) as another occupies twice as 
much space as the other. This prop- 
erty is not encountered in the struc- 
ture of the outer parts of the atom 
outside the nucleus, For example, 
a sodium atom has only eleven 
electrons while uranium has ninety- 
two. Yet the sodium atom is larger 
than uranium. This is why physi- 
cists were surprised by the satura- 
tion effect in nuclei. Dr. Bethe will 
try to explain this in terms of the 
properties of nuclear forces, An- 
other property to be explained will 
be the periodic behavior of nuclei. 
Nuclei, like chemical elements, 
have a periodic table. The proper- 
ties of the nuclei vary periodically 
and some nuclei may be saturated as 
the inert element argon is saturated 
with electrons) while other nuclei 
seem to have “incomplete outer 
shells.” For nine years it has been 
known that nuclei have periodic 
properties but only in the last two 
years has it been thought possible to 
reconcile nuclear forces and the 
apparent shell structure of nuclei. 
This reconciliation will be given 
much consideration. Other scien- 
tists are also working on these proj- 
ects. 

In addition to his work on nuclei, 
Dr. Bethe teaches several graduate 
courses in theoretical physics, Al- 
ternating with two other physicists, 
Dr. Bethe teaches theoretical me- 
chanics, electricity, and magnetism; 
statistical mechanics; quantum me- 
chanics; and some special courses 
on theory of nuclei and theory of 
phenomena at very high energies 
(100 million electron volts to sev- 
eral billion electron volts). Dr. 
Bethe especially enjoys being able 
to teach his students the latest de- 
velopments in these fields and being 
able to work with students at semi- 
nars where vital problems under 
consideration and recent discov- 


eries are discussed, 
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BARE PLUTONIUM SPHERE... 






--where scientists and engineers, working 
with some of the Western World’s finest 
equipment and facilities probe the un- 
known and seek answers to tomorrow’s 
problems. 


The Laboratory’s program for pioneering 
in nuclear and thermonuclear power and 
nuclear propulsion, ranks in importance 
with the Laboratory’s continuing and 
ever expanding achievements in atomic 
weapons research and development. 


The delightful small city of Los Alamos is 
situated among the pines on the lower 
eastern slope of the towering Jemez 
Mountains—an ideal community and cli- 
mate in which to live and raise a family. 


For employment information contact 
your Placement Office or write 


DEPARTMENT 
OF 
SCIENTIFIC PERSONNEL 


Division 572 


alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 
LOS ALAMOS, NEW MEXICO 
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Careers Grow—Through Science 


I'ROM THE ELEMENTS OF NATURE—a limitless fron- 
lier—scientists develop new products and processes 
that benefit everyone. To the college graduate, these 
new things mean career opportunities that did not 


exist before. 


The scientists of Union Carbide have introduced 
an average of one new product per month for over 
25 years. They are now introducing them at the rate 
of two a month. 

Today, more than one-third of the work of the peo- 
ple of Union Carbide all over the country is in pro- 
viding products and processes that did not exist in 





UCC Divisions include 


commercial quantities 15 years ago. 


Nearly 3,000 scientists, in 23 Union Carbide 
laboratories, devote full time to research. 


For more information about opportunities with 
Union Carbide, see your placement director, or write 


to Mr. V. O. Davis, Co-ordinator of College Re- 


cruiting. 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET UCC NEW YORK 17, N. Y. 





Bakelite Company * Carbide and Carbon Chemicals Company * Electro Metallurgical Company 
Haynes Stellite Company * Linde Air Products Company 
National Carbon Company * Silicones Division * Union Carbide Nuclear Company 
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COMPUTING CENTER 
USES IBM 650 


With the start of the new aca- 
demic year, the Cornell Comput- 
ing Center will achieve full aca- 
demic stature in recognition of its 
contribution to the instructional 
program at Cornell. The Center 
was originated in January of 1954 
and had its first headquarters in 
Rand Hall. As of last July, how- 
ever, it moved to Phillips Hall, the 
School of Electrical Engineering. 

Facilities of the Center revolve 
around an IBM type 650 magnetic 
drum data processing machine, 
that is rented for approximately 
$1500 per month. The Center serves 
the University in three major 
areas: in general instruction, in 
problem solving for student and 
faculty research projects, and in 
computation of general business 
problems by agencies within and 
without the University. 

The 650 was first publicized on 
campus during the month of Oc- 
tober when a series of lectures were 
presented by Mr. Richard C, Les 
ser, the director of the Ce nter 
Now, a new, recently-initiated pro- 
gram encourages instructors to 
bring their classes to the Center 
and share a lecture hour there. 

The computer itself is a general 
purpose fixed decimal machine of 
three units, It can, however, use an 
interpretive floating decimal system 
and in this way it is better suited 
for relatively short scientific and 
engineering calculations. The con- 
sole, power and read-punch units 
that make up the 650 run on 230 
volts line input. Their combined 
power consumption of 12,000 
watts pours approximately 50,000 
BTU per hour into the room hous- 
ing the machine. Consequently, a 
ten ton air conditioner is required 
to keep the Center at normal room 
temperature, 

The 650 uses IBM cards in both 
its input and output sections. Prob- 
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Cornell's IBM Computer used to solve complicated research problems as well as 
general business problems. 


lems are first analyzed, then writ- 
ten in machine language, 
and finally punched into cards. 
These instruction-bearing cards 
and the actual numbers or data in- 
volved in the problems are then 
interspersed in the read-punch 
unit and the 650 begins to calcu- 
late. 

Instead of the bank of magnetic 
tapes used in larger machines like 
the IBM 701 or the Remington 
Rand Univac, the 650 makes use 
of a magnetic drum as memory. 
This drum stores all the informa- 
tion necessary to process a prob- 


coded 


lem, Its maximum capacity is 20, 
000 digits. The drum is a Cobalt 
Nickel plated cylinder about 4 
inches in diameter and 16 inches in 
length which revolves at a speed of 
12,500 revolutions per minute, In 
formation is stored on the surface 
of the drum in the form of mag- 
netic spots; each digit being iden- 
tified by a recognizable pattern 


Since the magnetized 
permanently, there is no danger of 
loss of information through acciden- 
tal power failure. 

The 650 is internally self check 
ing, i.e., it automatically identifies 
errors in both reading and punch 
ing. When cards have been incor 
rectly punched, or when the basic 


spots are 


operational codes of the machine 
are violated by the required mathe 
matical operations, the 
comes to an automatic halt. Each 
stage may then be checked manu 
ally to locate the diffic ulty, 

The Computing Center now em 
ploys three full time programmers 


machine 


and two research assistants, in ad 
dition to Mr, Lesser. Presently, the 
staff spends the greater portion of 
its time solving research problems 
for university faculty 
with a somewhat smaller emphasis 
on teaching the use of the equip 


members 


ment. 


(Continued on page 65) 
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Growth —in personnel, for example, tells the Temco 
success story. 





At TEM ae O In 1945, Temco had 259 employees. Today, Temco has over 
10,000 employees — at three integrated Texas plants — at 


work on contracts covering fourteen of the country’s key 
military aircraft. Constant expansion in every department 
g rowth tells has equipped Temco to meet the increasing needs of the 
aircraft industry—to push ahead the company’s own develop- 
ments in electronics and in aircraft and weapon systems. 


t h e st O ry ! Temco’s sturdy growth — in skills, facilities and experience 

— opens up outstanding opportunities for a complete range 
of engineering talents. If you are looking for a rewarding 
career in aviation, you will find it at Temco. 











ENGINEERS 


Openings in all phases of aircraft design and 
development. Write to Joe Russell, Engi- 

neering Personnel, Room 10-A, Temco 
Aircraft Corporation, Dallas, Texas. 












AIRCRAFT CORPORATION, DALLAS 







Lil ENGINEERING THE BEST OPPORTUNITIES AREIN AVIATION + IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCO 
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do your drawings 
do justice to 
i RAs your designs? 
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" It takes a sharp drawing to sell a sharp idea—and 
¥ you're halfway there when you pick up an EAGLE 
TURQUOISE drawing pencil. For one thing, no pencil on the 

market can match TURQUOISE for smoothness and consistency — 

thanks to Eagle's exclusive® Electronic” graphite. What's more, 

every TURQUOISE has a strong needle point that just won't 

crumble—and stays sharp for line after long line of 

unchanging width. Tops for uniform grading, it's also 

_. perfect for reproduction— mistakes 
. erase without a trace, leave nary a 
: “ghost line.” Makes your drawings 
look sharp—and you, too/ 


7 ~~, 
adie® 


2’ 


2H 


@ TURQUOISE CLEANTEX ERASER: 
Super-soft, non-abrasive rubber. 


EAGLE 


are the largest-selling 


EAGLE PENCIL palette » NEW YORK + LONDON «+ TORONTO + MEKICO 
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Walter L. Hardy 


“The objects of this Society are to promote the welfare of the College of Engineering at Cornell University, 
and former students and to establish closer relationship between the college 


and the alumni.” 











This letter is principally directed to the high school 
senior who is considering engineering as a profession 
and especially to those who are thinking of the College 
of Engineering at Cornell as the first step in that 






direction, 

First let me say, with a slight bit of prejudice, that 
engineering is the most fascinating and one of the 
most rewarding of the professions. It can create in the 
student and practitioner a feeling of pride in almost 
daily accomplishment through the variety of its tasks 
and the swiftness of its 









the vigor of its demands 





progress 





But first remember one thing, Engineering, like any 
profession, is not easy nor a soft road to success. If it 
were, the rewards would be equally poor in proportion. 
If you do not have interest in mathematics 
and the sciences, don’t start your training—you prob 
ably will not finish it. Or if you do, you probably will 
never be happy when your work is a chore and a bore 
instead of a vital, primary part of your life. 

QOnee your 
vood engineer. No matter what happens to our econ 
omy future date, there will always be a place 
for a good engineer, or a good doctor or a good car 
With this pick a 
college for your training, There are ' 
nell’s College of Engineering is one of them, Naturally 
we think one of the best 






a sincere 







decision is made then resolve to be 





at some 







good engineering 


and Cor 


penter resolve, 





any 






SOME THOUGHTS FOR FUTURE ENGINEERS 










man to 


\ good engineering education trains the 
think, to analyze, to draw conclusions and to make 
recommendations or to take action. It should teach 
him how to communicate these results to his fellow 
men both through writing and verbally, The engineer 
serves in many functions: research, development, sales 
management, public relations, teaching. A well edu- 
cated man must know not only mathematics, physics 
and chemistry but also psychology, philosophy, human 
relations and how to write in his native tongue, if he 
is to succeed. The world in which we live demands it. 
This well rounded education cannot be acquired 
less than five years—and on this basis Cornell's College 
of Engineering requires these five years. 

We can also talk in terms of investment. The addi 
tional investment for your fifth year will be repaid 
many times over in terms of potential earning over the 
ensuing years 

Further, let me add that a university is more than 
an assembly of laboratories, lecture rooms and profes- 
sors. While it is a way of life unlike any 
vou will It prov ides a source of 
friendships and associations and a feeling of pride and 
of belonging far out of proportion to the time 
sk the man who has been there. Consider 
your College. We think 
and then 


you are there 


ever experience, 


expended, A 
this too, when you choose 
Cornell can give you all you want and need 


Walter L. Hardy 


some 
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ALUMNI 


Calvin O. English, BS in AdmE ‘41, 
has been named assistant superin- 
tendent in charge of Quality Control 
operations at Bakelite Company's 
Bound Brook plant. 

Mr. English joined the firm in 1945 
and has held a series of technical 
and supervisory positions in both 
production and Quality Control op- 
erations, Immediately before receiv- 
ing his latest appointment, he was 
head of the Phenolic Molding Mate- 
rial Department. 

During World War Il, Mr. English 
served as a Marine fighter-pilot in 
the South Pacific. He presently holds 
the rank of major in the Marine Re- 


serve. 





Thomas Cosgrove, C.E. ‘09, super- 
intendent of blast furnaces and coke 
plants for Republic Steel Corporation 
steel plants in Canton and Massillon, 
has retired on pension after more 
than 45 years in the steel industry. 

Born in Braddock, Penn., Cosgrove 
followed in the tradition of his fa- 
ther, who was a superintendent for 
Carnegie Steel in Braddock. 

During summer vacations from 
Pittsburgh Academy and Cornell Uni- 
versity, from which he received a 
civil engineering degree, Cosgrove 
worked in steel plants. 

After 10 years’ work in engineer- 
ing capacities at steel operations in 
the Pittsburgh area, Cosgrove came 
to Canton in 1919 as a foreman for 
United Furnace Co., a Republic 
predecessor. 

In 1929 he was named assist- 
ant superintendent of the coke plant 
at the Canton steel plant. He was 
promoted to superintendent of blast 
furnaces and coke plants for the 
Central Alloy District in 1943. In 
this capacity he supervised the work 
of approximately 400 employees. 

He is a member of the Eastern 
States Blast Furnace & Coke Oven 
Association. 


John D. Lewis, BChemE ‘48, is a 
project engineer with Hydrocarbon 
Research, Inc. His address is 89 Park 
Place, Watchung, N.J. 
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Calvin O. English. 


Ward B. Browning, Jr. BS in EE, 
‘44, has recently been named proj- 
ect engineer with the Armco Steel 
Corporation. Browning became as- 
sociated with Armco in 1946 as an 
engineering draftsman in the Gen- 
eral Engineering Division. Prior to 
this, he had been employed at the 
Ashland, Ky. works for several sum- 
mers while he was attending Cornell. 
He was promoted to electrical engi 
neer in 1947 and senior electrical 
engineer in 1951. 





Ward B. Browning, Ir. 
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Robert H. Olsen, Ch.E. ‘46, has 
been appointed ammonia caustic 
soda supervisor at the Syracuse plant 
of Solvay Process Division, Allied 
Chemical & Dye Corp. He joined the 
company following graduation and 
has heid several supervisory posi 
tions prior to his present assignment 
Olsen was quite active at Cornell as 
president of the Glee Club, member 
of the editorial board of the Cornell 
Engineer, and student instructor in 
Chemical Engineering. He has car 
ried on with a diversity of interests in 
Baldwinsville, serving on the Village 
Board, in the Kiwanis Club, and as 
a vestryman of the Grace Episcopal 
Church. He is married and has two 
sons. 





Charlie Peek works for Pratt & 
Whitney Aircraft in East Hartford, 
Conn. The September issue of The 
Power Plant, that company’s house 
organ, has a picture of Charlie and 
the news that he has been promoted 
to assistant project engineer 


Cecil W. Armstrong, M.S. in Engr 
‘38, was named ‘Outstanding Engi 
neer of the Year’ and presented with 
a citation to that effect by the St 
Joseph Valley section of the Amer 
ican Society of Mechanical Engineers 
at a banquet in his honor in South 
Bend, Indiana, on April 19th. He is 
head of the consulting engineering 
firm Cecil W. Armstrong & Associ 
ates with its principal office at War 
saw, Indiana. He taught in Sibley 
Hall 1936-40. 


Mr, Leon R. Chrzan, BChem ‘41, 
ChemE, ‘42, has recently been ap 
pointed to the staff of the Tonawan 
da, New York, Laboratories of Linde 
Air Products Company, a Division of 
Union Carbide and Carbon Corpora 
tion. His present assignment is with 
the Research Group. Mr. Chrzan re 
ceived a Bachelor's degree in Chem 
istry from Cornell University in 1941 
and in 1942 he received a Bachelor's 
degree in Chemical Engineering 
Prior to beginning with Linde, he 
was associated with the Detroit Re 
search Laboratories of the Ethyl Cor 
poration as Assistant Supervisor of 
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the Chemical Engineering section. 
Mr. Chrzan was very active in the 
Detroit section of the American In- 
stitute of Chemical Engineers. 







Gardner Ertman ‘50, hit the jack- 
pot in an international small homes 
contest. He was grand prize winner 
and a category first prize, for $1500 
in the Lisle, Ill., contest. His dream 
home is a two-bedroom house with 
roof-to-ground _ picture 
built-in flower beds, and a covered 
porch, to build for $17,500. Gardner 
is a draftsman in Cambridge, Mass. 
According to a Chicago newspaper 
clipping, he spent two years in the 
Air Force, toured Europe studying ar- 
chitecture under a Cornell fellowship 
grant and won a $2500 Europe prize 
in an international house competition 
sponsored by a Canadian firm, and 
has won several other smaller prizes. 

“He lives in a carriage house with 
Mary Jane, a former Chi- 
cago society reporter,’ the clipping 
states. ‘The home is converted from 
a stable. A stall serves as the kitch- 
en, Ertman worked for an architects’ 
firm in Belleville, Ill., before moving 
to Cambridge.’ Gard won out in the 
recent competition among 612 en- 
tries from 37 States and several for- 
eign countries. Two of the homes he 
designed will be built by the prize 
donor, which means more profit for 
Gardner, who was described by the 
newspaper as 27 and “the balding 
young New Englander.. .“’ 









windows, 














his wife, 





















Joseph C. Pursglove, Jr., C.E. ‘30, 
is president of Mountaineer Carbon 
Co., which was formed recently by 
Standard Oil Co. of Ohio and Pitts- 
burgh Consolidation Coal Co. The 
new company will operate a carbon 
calcining plant at Cresap, W.Va., 
about twenty-five miles south of 
Wheeling. Since 1947, Pursglove has 
been vice-president in charge of re- 
search and development of Pitts- 
burgh Consolidation Coal Co. His 
address is 520 Irwin Drive, Edge- 
worth, Sewickley, Pa. 












A. Griffin (Griff) Ashcroft re- 
signed as vice-president of research 
and engineering of Alexander Smith, 
Inc. at the time of its merger into 
Mohasco Industries, and is now staff 
associate of Arthur D. Little, Inc., 
well-known Cambridge, Mass., re- 
search and development consultants. 
Griff represents them in their New 
York City branch office. 
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START HERE 


for highlights of the ca- 
reer of Everard Book, a 
young engineer who 5 Wi 
years ago was where | 
you are today. 
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Make an appointment through your placement director to see the 
Sylvania representative on his visit to your campus—and write for 
your copy of “Today and Tomorrow with Sylvania.” 
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LOCKER ROOM “SCUTTLE BUTT” 


“Well, it won't be long now, Dick, 
before we start looking for a job.” 


“Right, Joe, and | know just 
which way I’m going.” 


We happen to know that Dick has made up his mind 
to start operation job hunt in New Jersey where Public 
Service Electric and Gas Company has so much to offer 
graduates. One of the big reasons for this big decision 


in his life is that he knows living is great in New Jersey. 


YES, MORE AND MORE YOUNG We 
MEN ARE CONSIDERING THE ing 
ENVIRONMENT SURROUNDING ; 
THE COMPANY THEY WILL WORK FOR 


New Jersey offers so much, and Public Service operates 
in a compact area of the state, with New York and the 
Hudson on the north and Philadelphia and the Deiaware 
on the south. So give close consideration to working for 
Public Service, one of the country’s great electric and gas 
utility companies, and living in a state that offers so much 


to you now and in the future. 


FILL OUT THIS HANDY COUPON FOR LITERA- 
TURE ON “YOU, A JOB, AND NEW JERSEY”. 


Please send me literature on New Jersey 
and job opportunities with Public Service. 
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RCA High Fidelity Tape Recorders 


make it easy as taking a snapshot 


to record ‘‘New Sensations in Sound” 


ciicKk!: You press a button and the sound is yours 
forever exactly as you hear it today. 

Why “‘exactly’’? 

Because this is an RCA Victor New Orthophonie High 
Fidelity Tape Recorder. It features the most advanced 
achievements of the world’s finest sound engineers. 

You can record at 2 speeds—one for music, one for 
voice. You can locate any part of any recording. Just 
look through a “window” to a numbered counterwheel. 
Push a button and you control ‘‘Rewind,” “Playback,” 
“Forward,” “Recording,” “Stop.” There’s ever a pro- 
vision for remote control. 

And wait till you hear the playback. On RCA Victor’s 
Panoramic three-speaker sound system you really sound 
like you! Equally important, the price of these superb 
examples of RCA engineering now runs as low as $159.95. 

In every sense these achievements in tape recorders 


typify all the work of the David Sarnoff Research Center 
in Princeton, New Jersey. For here RCA scientists and 
engineers are finding most practical and dramatic answers 
in their day-to-day search for ever-better ‘Electronics 
for Living.” Tmk(s)® 





Where to, Mr. Engineer? 


RCA offers careers in research, development, design 
and manufacturing for engineers with Bachelor or 
advanced degrees in E.E., M.E. or Physics. For 
full information, write to: Mr. Robert Haklisch, 
Manager, College Relations, Radio Corporation of 
America, Camden 2, N. J. 











RADIO CORPORATION OF AMERICA 


Electronics for Living 
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COLLEGE NEWS 


Continued from page 


MODEL AIRCRAFT 
FOR RESEARCH 


Around the turn of the century 
when men first built flying ma 
chines, they also made test models 
to study flight characteristics in ad 
vance of full-scale flight. The first 
models, crude counterparts of to- 
day's highly engineered models, 
were mounted on pivots at the end 
of a whirling arm. A few years later 
they were catapulted over a smooth 
floor in still air. Distances and di- 
rection were indicated by marks 
left by small bags of lampblack 
carried in the model 

It was only after these beginnings 
that the idea was born of holding 
the model stationary and blowing 
air past it in the first crude wind 
tunnels. It must be remembered that 
the model not only came _ before 
the tunnel, but was in fact the very 
reason for the tunnel’s existence. 
With an carefully de- 
signed aircraft model, the wind 
tunnel is a useful test facility where 


accurate 


design characteristics can be veri 
fied before the full-scale aircraft is 
built, The model enables the de 
signer to make design improve 
ments in a relatively inexpensive 
manner. 

In keeping pace with and, in 
fact, contributing to advances in 
this field, the Cornell Aeronautical 
Laboratory variable density tunnel 
has become one of the world’s 
busiest and most versatile. 

CAL’s 8 x 8-foot variable density 
transonic wind tunnel is scheduled 


around-the-clock operation. 


for 
Such 


from the need of the airplane or 


operation stems naturally 
guided missile designer to have test 
data as rapidly as he can get them 
As a result, a great deal of pressure 
is placed on the model-design and 
model-making teams to perform 
their tasks rapidly. Tunnel opera- 
tions are accelerated by use of re- 
test 
permit the advance installation of 


movable cart sections which 


each model in a separate cart out 
side the tunnel. 


Continued mn page 66 
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S outstanding design SERIES 


birth of a satellite 


Most new ideas, like this inhabited satellite, start 
out as drawings on a sheet of paper. Here artist Russell 
Lehmann shows the first step in building the space 
station proposed by Darrell C. Romuick, acrophysics 
engineer at Goodyear Aircraft 

‘Two ferry ships, one stripped of rocket units, are 
joined end to end. As others are added, this long tube 
forms temporary living quarters for crews. Eventually, 
outer shell will be built around core, making com 
pleted station 3,000 fect long, 1,500 feet in diameter 

No one can be sure which of today’s bright ideas 
will become reality tomorrow. But it is certain that 
in the future, as today, it will be important to use 
the best of tools when pencil and paper translate a 
dream into a project. And then, as now, there will be 
no finer tool than Mars — from sketch to working 
drawing 

Mars has long been the standard of profes 
sionals. ‘To the famous line of Mars-Technico push 
button holders and leads, Mars Lumograph pencils, 
and ‘T'radition-Aquarell painting pencils, have re 
cently been added these new products: the Mars 
Pocket-Technico for ficld use; the efficient Mars Icad 
sharpener and ‘Draftsman’s” Pencil Sharpener with 
the adjustable point-length feature; and — last but 
not least — the Mars-Lumochrom, the new colored 
drafting pencil which offers 4 volutionary drafting 
advantages. The fact that it blueprints pe rfectly is 
just one of its many important features 


The 2886 Mars-lu 
EXEXB to 9H. The 100! Mars-Technico 
push-button lead holder. 1904 Mars-| 
18 degrees, EXB to 9H. Mars- 


mograph drawing pencil, 19 
degrees, 
ymograph 
imported leads, 
lumochrom colored drafting pencil, 24 colors. 
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Before a model is ready for in- 
stallation on one of the carts, how- 
ever, it must be created by the 
model maker (Figure 1). Each man 
is encouraged to combine his ex- 
perience with his inventive imagi- 
nation, and thus to improve the 
quality and reduce the time span 
on numerous jobs. Machining com- 
mon materials by conventional 
practices represents a large per- 
centage of the time the model 
maker spends on any job. But those 
models of complicated design, 
which produce more test data fast- 
er, demand that novel fabrication 
techniques be used, Functional de- 
sign, strength, quality, and low cost 
are important attributes of the 
models built and tested, Five types 
of models are commonly fabricated 
in the Laboratory's model shop. 

The model designer requires cer- 
tain essential information as a basis 
for each new model. Information 
supplied by the customer and the 
wind-tunnel aerodynamics section 





is considered a specification for the 
new model, This specification usu- 
ally includes: basic model dimen- 
sions; required test configuration; 
maximum angle range of pitch, 
yaw, and roll; angular settings of 
movable surfaces; number of load 
and moment components to be 
measured; desired number, size, 
and location of pressure orifices; 
and extent of inspection required. 

While meeting the aerodynamic 
specifications, the design must also 
meet other basic model require- 
ments. These include: strength and 
rigidity, with all structural mem- 
bers designed to have a safety fac- 
tor of five; simplification of design 
for ease of fabrication; incorpora- 
tion of any feature which will re- 
shutdown time re- 
configuration 


duce tunnel 


quired for model 


change. 

One of the many design features 
the Laboratory has developed, and 
has incorporated in the model of 
the Fiat G-91 airplane, is a small, 


flexure-type hinge fitting which fa- 
cilitates hinge moment measure- 
ment of extremely thin control sur- 
faces. A strain gage beam is an in- 
tegral part of this fitting. Small 
angle adapter blocks permit angu- 
lar deflection of the control surface. 
This precisely machined _ plate 
eliminates the need for hinge pins 
and bearings. 

The Avro C-105 aircraft model 
put to good use another valuable 
design detail—a unique method of 
tail attachment. A _ longitudinal 
square beam is machined as an 
integral part of the vertical fin. 
This strain gage beam is located at 
the base or root section, with its aft 
end fixed to the fuselage. A narrow 
slot, cut between the root of the fin 
and the beam, extends halfway for- 
ward from the trailing edge, When 
a side load is applied to the vertical 
surface it causes the beam to twist, 
thus permitting measurement of 
normal force. 


(Continued on page 73) 














WEATHER AHEAD: 


JACKETS 
SWEATERS 
SLACKS 


SALE! 


OUR MEN‘S WEAR DEPARTMENT IS NOW 
HOLDING A TREMENDOUS SALE OF FIRST- 
QUALITY WINTER STOCK. BUY NOW AND - 
SAVE—THERE’S STILL PLENTY OF WINTRY 


TIES and SOCKS 





Barnes Hall 





The Cornell Campus Store 
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Three of Six Frick Ammonia 
Compressors at Gerber's. 






GERBER'S BABY FOODS 
Made at Rochester with 


These famous foods, described in 
the October Reader's Digest, are 


revolutionizing the feeding of youngsters. 

We are proud to have furnished the cooling sys- 
tem for Gerber's new plant, where 500,000 jars 
of strained foods are packed daily. Installation 
(full-automatic) by Mollenberg-Betz Machine Com- 


% pany, Frick Dis- 
tributors at Buffalo. 
The Frick Gradu- 


ate Training Course 
in Refrigeration and 
Air Conditioning... 
operated over 30 
years ... offers a 
career in a growing 
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High steel plate production calls for high rolling 
mill speeds. And this means friction must be re- 
duced to the minimum, so that roll acceleration 
will be easy. Low friction minimizes skidding and 
scuffing between rolls to maintain gauge. Engineers 
who designed this huge, continuous plate mill 
met the problems by specifying Timken tapered 
roller bearings for the work rolls and back-up 
rolls. Result: The mill has set new production 
records. Since their installation, Timken bearings 
have rolled over 9 million tons of steel. 








True rolling motion of 
TIMKEN’ bearings practically 
eliminates friction — 


All lines drawn coincident with the working sur- 
O faces of the rollers and races of Timken bearings 
meet at a common point on the bearing axis. This 
means Timken bearings are designed according 
to geometrical law to have true rolling motion. 
And they’re manufactured with microscopic accu- 
racy to live up to their design. Result: Timken 
bearings virtually eliminate friction, give longer 
bearing life, keep equipment rolling smoothly. 








Want to learn more about bearings 
or job opportunities? 


And for information about the 
excellent job opportunities et 
the Timken Company write 


Many of the engineering prob- 
lems you'll face after graduation 
will involve bearing applica- 

































tions. For help in learning more 
about bearings, write for the 
270-page General Information 
Manual on Timken bearings. 





for a copy of “Career Opportuni- 
ties at the Timken Company”. 
The Timken Roller Bearing 
Company, Canton 6, Ohio. 








© TIMKEN 


TRADE-MARK REG. U.S. PAT. OFF. 


TAPERED ROLLER BEARINGS 











NOT JUST A BALL O NOT JUST A ROLLER C—> THE TIMKEN TAPERED ROLLER o> 





BEARING TAKES RADIAL @ AND THRUST ~~ LOADS OR ANY COMBINATION -¥¥- 
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ALLIS-CHALMERS 


...where you can design, build, 


research or sell products like these 


-..and grow with 3 growth industries 


POWER 


EQUIPMENT 


Pita. he 


Pumps, Blowers 


Motors 


You can grow faster in a company that supplies the 
basic needs of growth! Power, construction and 
manufacturing must grow to supply the needs of our 
population which is increasing at the rate of 50,000 
per week. Allis-Chalmers is a major supplier of 
equipment in these basic industries. 


But there’s another factor of equal importance: 
Allis-Chalmers Graduate Training Course offers un- 
usual opportunities for the young engineer to: 

e Find the type of work he likes best 
e@ Develop engineering skill 
e Choose from a wide range of career possibilities 

Allis-Chalmers graduate training course has been 

a model for industry since 1904. You have access 


Opportunities 
in these fields 


Thermodynamics 
Circuit Breakers Acoustics 


System Analysis 
| (Electrical and 


Mechanical) 
Stress Analysis 
Hydraulics 
Electronics 
Process Engineering 
Mechanical Design 
Structural Design 
Metallurgy 
Nucleonics 


Cement-Making Equipment 


High Voltage Phenomenon 


Analog and Digital Computers 


Fluid Dynamics 
Basic Research 


V-Belt Drives 


to many fields of engineering: electric power, hy- 
draulics, atomic energy, ore processing. 


There are many kinds of work to try: design 
engineering, application, research, manufacturing, 
sales. Over 90 training stations are available, with 
expert guidance when you want it. Your future is 
as big as your ability can make it. 

Or, if you have decided your field of interest and 
are well qualified, opportunities exist for direct as- 
signments on our engineering staff. 


In any case—learn more about Allis-Chalmers. 
Ask the A-C manager in your territory, or write 
Allis-Chalmers, Graduate Training Section, Mil- 
waukee 1, Wisconsin. 


ALLIS-CHALMERS 
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NEW ELECTRONIC MEMORY 
that will 


computers to 


A new memory device 
enable electronic 
store more than a million bits of in- 
little larger 
box and to recall any 


formation in a space 
than a shoe 
or all of the 


lionths of a second was announced 


items in a few mil- 
by the Radio Corporation of Amer- 
ica. 

The new memory, consisting 
basically of thin, printed plates of 
special magnetic material perfor- 
ated with small holes, was devel- 
oped by a research group under the 
direction of Dr, Jan Rajchman. 
Announcing the unit, Dr. Irv 
ing Wolff stated that it “opens the 


way to major advances in efficie ncy 


new 


1 electronic computers and data 
proce ssing systems. 

“A key point in the operation of 
all electronic computers is the in- 
formation storage system in which 
various elements of a computing 
problem are stored electronically 
and recalled instantly as they are 
needed, The new apertured 
plate now provides a means for 
handling millions of bits of infor- 
mation, and at the same time offer- 
ing far greater compactness and 
operating simplicity than could be 
achieved with any earlier system. 
Moreover, the new device lends its- 
self to extremely simple molding 
production techniques. 

“This development should per 
mit the 


larger and more versatile electronic 


design and construction of 


computers and data processing SYS 


tems, and it will at the same time 
provide a compact and economical 
type of memory for relatively small 
computing equipment.” 
Explaining the new device, Dr. 
Rajchman pointed out that its op 
erating principles are based on the 
fact that computer language con 
sists only of “O” and “1,” used 
various combinations to represent 
any words, numbers or symbols 
information 


terms of O 


“Since any desired 


can be formulated in 
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This tiny perforated plate is the high speed memory for a newly developed electronic 
computer. 


and 1, it is possible to employ a 
storage or memory system in which 
each of the 
be switched electrically to repre- 
two 
Rajchman explained 


memory elements can 


sent one or the other of these 
values,” Dr. 

“The new aperture plate memory 
stores this information in the form 
of magnetic fields. One of the two 
values is represented by a flow of 
magnetism, or magnetic flux, in one 
direction around a hole in the plate 
while the repre 
sented by a magnetic flux in the op 


other value is 
posite direction.” 

The small plates used in the new 
system are made of a special fer 
romagnetic material, a ceramic-like 
substance that can be molded in 
any desired size or shape and hard- 
ened by heating. The experimental 
units are less than an inch square 
and contain 256 holes, permitting 
256 bits of informa 
tion in each plate. 

With the plate system the plates 


and the 


the storage of 


are insulators holes can be 


joined by conductors using the 
highly e ficient printed circuit tech 
nique. 

The development of these ape 
ture plates has now reached a stage 
which opens possibilities of memo 
ries of very large capacities—mil 
lions of bits, Because this arrange 
ment requires much less driving 
than 


promises also to reduce and simpli 


power previous systems, it 
fy the associated electronic circuits 
Furthermore, it makes possible very 
compact memories of relatively 
small capacity 

Dr. Rajchman displayed a com 
pact memory plate unit consisting 
of ten plate assemblies and a nov 
el switch also made from the plates 
This developmental unit, measu 


) 


ing only 2 cubic inches, has a stor 


age capacity of 2560 bits of infor 


mation 


NEW PRINTED CIRCUIT PANELS 


A revolutionary new type olf 


printed circuit panel moulded of 
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Printed circuit panel. 


a variety of resins that are supe- 
rior in electrical and physical char- 
will eliminate the use 
piercing dies and 
punch presses, The panel, which 
sells for two-thirds the cost of an 
average etched panel, has been de- 
veloped by Die Form Circuits, Inc., 


acteristics 
of expensive 


of Cicero, Hlinois. 

This unique panel is provided 
with circuitry on one or both sides, 
as desired, and is the first to be of 
moulded material offered to the 
electronics industry. 

These panels require but two 
weeks engineering to bring to pro- 


duction, whereas construction of 


piercing dies requires for presently 
offered varieties 10 to 14 weeks 
The panel is custom made to any 
Its design charac- 
teristics provide indestructible at 
tachment of components by auto- 


design or size, 


soldering. Adhesion of cir 
cuitry approaches molecular attrac- 
tion without the use of adhesives. 
No wet flux application is required 
prior to soldering, thereby eliminat- 
ing the necessity of cleaning after 


matic 


assembly, 

Paper laminate commonly shrinks 
after heating prior to piercing, Be- 
cause the holes do not align, the 
iutomatic process jams. This is now 
avoided by relatively large hour 
glass shaped holes, The conductors 
and hole linings are entirely of cop- 
per with electroplated solder ap- 
plied to the entire circuitry to pre- 
vent copper oxidation which also 
facilitates soldering 

Rosin flux is baked onto the 
panel, being applied to points to be 
soldered, and thus eliminating the 
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use of wet flux and the additional 
operation of washing off the residue 
after soldering. The hour glass 
shaped copper lined holes of the 
panel after soldering are complete- 
ly filled by a solder nugget securely 
imbedding component terminals. 
Accordingly, no component termi- 
nals need be crimped either for 
holding or to affect soldering. 

The elimination of crimping will 
allow manual insertion of parts by 
operators at the assembly machine 
and therefore permit comple te as- 
sembly in any combination of 
manual and automatic insertion. 

Circuitry configuration and holes 
are moulded into the panel, thus 
depressed below the outer surface 
secure from physical damage and 
free from circuit shorts due to com- 
ponent enclosures resting on the 
panel surface. 

An electrical grade phenol resin 
is used whose minimum character- 
istics of power factor, dialectric 
constant and water absorption are 
far superior to the most expensive 
grades of paper laminate. 

This unique method of fabricat- 
ing a printed circuit provides a 
completely cured panel that will 
not soften under the high tempera- 
tures necessary in soldering to as- 
sure complete rahe to the cir- 
cuitry, The panel will be approved 
for continuous operating tempera- 
tures in a finished instrument. of 
150 degrees Centigrade, 
above Underwriter approval for 
paper laminate. 

Physical stability of the com- 
pletely cured panel prevents lifting 
of circuitry, This occurs with paper 


45 degrees 


laminates due to vapor pressure 
induced by volatiles and unpoly- 
merized resins of the laminates. 

Low moisture absorption and 
homogeneous texture of the sur- 
face prevent retention of acid salts, 
whereas etching or plating of paper 
laminate risks absorption in plies 
of wood fiber exposed on all edges 
and holes. Material sheet form 
only is usable in current printed 
circuit panels, However, any resin 
that can be transfer moulded may 
be used in these new panels. 


SMALLER SIZE DIESEL ENGINES 

The greatest possibility for re- 
ducing the size and weight of diesel 
engines for marine and _ railroad 
uses is offered by a highly super- 
charged two-cycle engine 
pounded with a turbine driving an 
axial flow compressor. The cylinder 
layout which offers the greatest po- 
tenti: ility for such de ‘velopment is 
the “opposed piston” design, 

An interesting solution of the 
problem, the Napier “Deltic” en- 
gine, designed by D. Napier & Son, 
Ltd., has opposed piston cylinders 
arranged in a triangle with crank 
shafts at the three corners. This ar- 
rangement overcomes most of the 
technical objections to the opposed 
piston layout. Furthermore, the 
space in the center of the delta may 
be used for an axial flow compres- 
sor, making the complete com- 
pound engine compact. This engine 
weighs about 2% Ib. per BHP for 
an output of 550 BHP. 

Apart from space and weight 
savings, which are important in 
ships and locomotives, a reduction 
in overall maintenance costs was 
reported to be derived from the use 
of small engines. This is obtainable 
by adopting the “repair by replace- 
ment system” which pe rmits saving 

1 skilled engineering service and 
patient of loss of serviceability 
time with its economic penalties, 
Even a complete change of engines 
is possible within a few hours. 

Extensive engineering data was 
presented in support of the con- 
tentions that the development of 
the high-speed diesel is justified on 
both technical and economic 
grounds. They covered practical 
spee ‘d limits, three types of engines 
air supply, fuel efficiency, utiliza- 
tion of heat and distribution of 
temperatures, and power output 
per unit volume of cylinder, 


com- 
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GRADUATE TRAINING 
AT ALLISON 

PICKS UP WHERE 
CAMPUS LEAVES OFF 


Wir the completion of your academic training, 
you're basically qualified to start your career in 
engineering. 

What then? 

If you plan to go ahead and further your education 
to prepare for greater things later on you'll be inter- 
ested in the Allison Training Programs. 


Starting your engineering career at Allison, you are 


OUR ENGINEERS 
WORK HERE 


This is our new Administra- 
tion Building, hub of the new 
Allison engineering Research 
and Development Center in 
Indianapolis. 
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given the opportunity to continue learning while you 
work alongside top-level engineers in the aircraft 
engine industry. 

Should you want to work toward an advanced 
degree, you can, for we have arrangements with an 
outstanding engineering school which conducts classes 
within the plant. You get your Master’s degree in 
engineering while you continue to work and earn. 

A variety of refresher courses at college level and 
other specialized, non-credit courses are always avail- 
able at Allison. Lectures on curent problems and 
practices are conducted by prominent university men, 
consultants and Allison’s own specialists in their 
respective fields. 

We'd like to tell you more about the many benefits, 
advantages and unlimited opportunities awaiting you 
at Allison. Write for full information: Personnel 
Dept., College Relations, Allison Division, General 


Motors Corporation, Indianapolis 6, Indiana. 
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AN UP-TO-EARTH VIEW OF THE FUTURE 


The Martin launching vehicle of the first man-made Earth 
satellite will be the opening gun of a new and endless age 
of exploration into space. 

There are many exciting new opportunities at Martin. 

If you are doing some down-to-earth thinking on this 
fabulous future you’d do well to contact J. M. Hollyday, 


The Glenn L. Martin Company, Baltimore 3, Maryland. 
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COLLEGE NEWS 


Continued from page 66 


Although the Model Shop is well 
equipped with power tools, hand- 
work is still needed, indeed is de- 
sirable, to produce a given model 
in the shortest time. Model con- 
struction begins with preparation 
of model scale layout plates and 
templates. The templates are cut 
and notched to prevent. shifting. 
Then the outer edges of the tem- 
plate are ground square and paral- 
lel as a reference. This facilitates 
alignment and assembly of the 
model. 

Reinforced wood and Fiberglas 
are common materials for the wings 
and fuselage of subsonic models, 
such as the Fairchild M-230 and 
the Martin Skymaster 


models. The fuselage outer shape 


aircratt 


is built over a steel skeleton, This 
inner framework consists of a box 
or tubular beam to which a tapered 
wing beam is attached. The fu 
selage beam houses the balance 
and provides a means of tail at 
tachment. Aileron and flap brack 
ets are secured to the wing beam. 
Wood blocks or molded plastic sec- 
tions are resin-bonded and ma 
chine-screwed to the beam struc- 
ture. This assembly is then reduced 
to the desired contour by fitting 
templates and fairing between sec 
tions. 

Nacelles and fuselage ducts are 
conveniently molded around re 
movable cores. Fiberglas cloth im- 
pregnated with Kish, Rezolin, or 
Renite resin is satisfactory for this 
method of construction, 

Metal wings are machined from 
either aluminum or steel. Plate or 
forgings hammered to an oversize 
shape are used. If strength require 
ments allow the use of aluminum, 
the machining operation is practi 
cally the same as for steel; however 
cutting speeds can be increased to 
a degree where the aluminum 
wing will cost only 75% as much as 
a similar steel wing. 

To construct an average high 
speed wind tunnel model, a com 
bination of mechanics is used 
template makers, machinists, and 
model bench men. Actual model 
construction is always started well 
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superior degrees, 8B to 10H 


If you prefer a 


the gun-rifled ¢ 


lead. Shop in y 


before completion of the design. 
This reduces the over-all time span 
and allows the shop people to con 
tribute to the design. Detail parts 
are usually completed in an eight- 
week period, Assembly of classified 
models within a restricted area, as 
was the case with the Bell X-1 mod 
el, requires two additional weeks. 
Quality of workmanship is of 
prime importance. Dimensional ac 
curacy and surface smoothness are 
imperative. Experience in building 
models, ranging in size from 6” 
span supersonic models to flutter 
models of 96” span, has prompted 
originating a tolerance chart which 
specifies allowable error, based on 
size of the model. This chart shows 
separate cross section variation for 
template, airfoil, body, and over- 
all assembly. It allows only a plus 


tor template error and only a minus 


deviation for the template to model 

Model making is a dynamic skill 
and new techniques are continually 
being advanced. In the not too dis 


holder, be sure to 

» De | t 
lutch, and 9030 : 
our college store, 


try Locxtire with 
imported Casrect 


tant future, wind tunnel models 
will probably have simulated jet 
propulsion. Model testing in the 
transonic range will incorporate de 
sign features to permit the model 
to deform when subjected to aero 
dynamic forces. 

‘In designing, building, and test 
ing these new wind tunnel models 
best results will continue to be ac 
complished by a mutual under 
standing of available methods, ad 
vantages, and limitations 


CAL STUDIES RAIN 


One who walks through a gentle 
spring rain seldom considers that 
raindrops can be small destructive 
“bullets” when they strike a high 
speed airplane. These bullet-like 
raindrops can erode paint coatings 
plastic parts, and even magnesium 
or aluminum leading edges to such 
an extent that surfaces appear to 
have been sandblasted. The struc 


(Continued on page 78) 





It’s the Test by Fire for High Alloy Steel 


A jet engine on a test stand represents the 
kind of metal-killing service that no steel 
could stand until A-L pioneered in suitable 
high-temperature alloys. Then, and only then, 
came aircraft superchargers, jet and rocket 
engines, gas turbines, etc. 

Outside of the stainless and high-tempera- 
ture steel families, other fields in which 
Allegheny Ludlum blazes the trails include 
electrical steels and special magnetic mate- 
rials, cool and die steels, and sintered carbides. 


In your industrial future, you're practically 
certain to run into problems of corrosion, 
heat of wear resistance—of strength 
with light weight—or of special electrical 
requirements. The right special alloy steels 
can solve them, and we're the people to 
see (a suggestion that is equally good if the 
development and production of these high 
alloy materials appeals to you as a Career). 
Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pa. 


PIONEERING on the Horizons of Steel 





Allegheny Ludlum 


LEADING propuce 
HIGH-auoy sTeE 
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GRADUATING CHEMICAL AND METALLURGICAL 
ENGINEERING CLASS 


Chemical and Metallurgical Engineers—Class of '57. 


George L. Mueller; 9. Herbert Senz; 10. Don H. Phillips; 11. Raymond D. Zelek; 12. Erlend KR. Lowrey; 13, Daniel P. Rathman; 








34. Edgar W. Averill, Jr.; 35. W. RK. Burt, Jr.; 36, Howard 8. Wheeler. 














Engineering Physics—Class of "5 


1. Martin H. Wohl; 2. Morton H. Friedman; 3. Ray A. Young; 4. Lewis N. Stone; 5. Alan W. Pense; 6. William B. Eisen; 7. John F 


Bradford, Jr.; 15. Roger K. Fisher; 16. Arthur F. Gast; 17, John H. Hanna; 18. Philip C. Kimball; 19. D. Nathan Parks; 20, Donald L. 
21. John B. Devries; 22. Roger L. Baldwin; 23. Gary Kirby; 24. Alfred Hahn; 25. Robert O. Dunn; 26, John E. Lind, Jr.; 27. David 5. Lermond; 
28. Lavonne O. Tarleton; 29. Edmund M. Mackert; 30. Robert D. Bruce; 31. Richard P. Scheifele; 32. Joseph J. Fitzsimmons; 35. George 8. Gulick; 





Lombard; 8. 
Robert D 
Corey; 





1. John F. Ahearne; 2. David H. Coward; 3. David Abraham; 4. James A. Larrimore; 5. Don P. Moon; 6. Robert M. Taylor; 7. Milton A. Chace 
8. Richard R. Levin; 9. Joel Max; 10. Robert A. Kaplan; 11. Francis J. Wiegand, Jr.; 12. Matthew C. Starr; 13. Robert H. Kantor; 14. Paul Gorenstein 


15. Richard Dolen; 16. Peter Woods; 17. David E. Lew; 18. David Galbraith; 19. Robert T. Braden; 20. Steven Georgiev 
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Pittsburgh Paints are a f 


lavorite of Mr. and Mrs. Homeowner the nation over, 


ALEYD TYPE 


& 


FLAT WALL Pain? 


Pecounsn em | 


stands for leadership (= 
and expansion in many fields 


Pittsburgh Plate Glass Company—the 
best-known name in glass—is also a 
leader in paints, brushes, plastics, fiber 
glass and chemicals. 

PPG's paints and brushes, for example, 
are sold in volume from coast-to-coast 
through nearly 14,000 dealers and 
through 230 company branches. It has 
17 plants producing paints and brushes. 

Pittsburgh-made industrial finishings 
and coatings extend into a galaxy of 
markets . . . from automobiles and agri- 
cultural implements to household appli- 


ances and textiles. 


PAINTS + GLASS 


PITTSBURGH 


CHEMICALS 


PLATS 


PPG pioneered in the functional use 
of color through the Principles of Color 
Dynamics. This method of using color 
scientifically has helped increase produc- 
tion efficiency in plants and has created 
pleasant working conditions in offices. 

If you are interested in building a 
successful lifetime career with an estab- 
lished, progressive organization that is 
constantly moving ahead in many fields, 
write today for additional information to 
Pittsburgh Plate Glass Company, General 
Personnel Director, One Gateway Center, 
Pittsburgh 22, Pennsylvania. 


BRUSHES - PLASTICS - 


GLASS 


Columbia-Southern Chemical Corpo- 
ration, a subsidiary of PPG, is a lead- 
ing producer of industrial chemicals, 


PPG produces large quantities of 
glass for automotive, home building, 
commercial and industrial uses. 


PPG's fiber glass and PPG plastics 
are used for many applications, 


FIBER GLASS 
COMPANY 


345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 
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Does Du Pont 
have summer 
jobs for 

students? 













Walter A. Paulson, honor student at Pratt Institute, Brooklyn, 
and member of the honorary engineering fraternity, Tau Beta Pi, 
expects to receive his B.S. in Chemical Engineering in June 1957 







He is interested in the professional advantages that a student may 
derive from technical experience obtained during summer work. 
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Robert G. Carter received his M.S. in industrial engineering In addition to the Formal Technical Training Program, 
from Ohio State in 1951 and joined Du Pont soon afterward. we frequently have a number of vacation replacement 
After varied plant experience, he recently undertook an inter- jobs and other temporary positions which are available 






esting new assignment in the Polychemicals Department at 
Du Pont’s Sabine River Works, Orange, Texas. The major func- 
tion of his current work is to coordinate cost information as an Last summer we hired a total of 720 students from 171 
aid in maintaining cost control. different colleges and universities. Most of these were 





to college students. 






juniors, or were graduate students about one year away 





from permanent employment. 





You can see our program is a fairly substantial one, 















ou bet we do, Walt! They’re part of a regular Tech- 
Y nical Training Program which Du Pont has had for Walt. 
years. 

Ordinarily we try to assign summer employees to work 
which ties in with their fields of training in college and FREE FILM: “Mechanical Engineering at Du Pont” 
with their long-range interests. Informal or formal instruc- available on loan for showing before student groups 
tion on Company matters is usually provided. and clubs. Write to the Du Pont Company, Wilming- 





ton, Delaware. 





We’re definitely in favor of these summer contacts, for 
they provide students with practical technical experience 
and make them more valuable to industry when they 
graduate. And it gives us a chance to become better 
acquainted, too, with some of the men we’ll be consider- 466. U 6 Pat OFF 
ing for permanent employment, later. It’s a program of BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
mutual benefit. Watch “Du Pont Theater” on television 
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COLLEGE NEWS 


(Continued from page 73) 


tural integrity of the airplane may 
be affected after several hours of 
flight through rain. This problem 
is of special interest to military air- 
craft engaged in all-weather flying. 
Cornell Aeronautical 
Inc., of Buffalo, 

the rain erosion problem under Air 
1948. In an 
article appearing in the recent is- 
Laboratory's Research 
magazine, engineer Nor- 
Wahl described CAL’S ero- 


sion research program, 


Laboratory, 
has studied 
korce contract since 
sue of the 
Trends 


man 


Erosion by water drop impact 
has become an increasingly impor- 
tant research problem in the post- 
war era of high speed aircraft. Al- 
will not 
erode when an airplane flies below 


most materials 


though 
400 miles per hour, plastics used in 
the noses of bombers and in ra- 
domes are 


important exceptions. 


They will begin to erode through 
completely in one or two minutes. 

Late in 1946, military personnel 
began to report the wearing away 
of plastic 
paint coatings from leading edges 
of aircraft after short flights 
through rain-swept areas. New all- 


radome housings and 


weather fighter interceptor aircraft 
experienced erosion of aluminum 
or magnesium leading edges after 
one or two minutes of flight at 650 
to 700 miles per hour through rain. 
A program of research on the rain 
erosion of aircraft materials, pre- 
pared by CAL and presented to 
the Armed Services for support, 
was accepted by Wright Air De- 
velopment Center in 1948, and 
CAL’s Materials Department was 
given prime responsibility for the 
work. 

Methods _ of Hight 
through rain were studied and the 
work eventually led to the design 
test facility 


simulating 


and fabrication of a 


known as the “whirling arm.” Air- 
foil-shaped specimens of plastic, 
metal, glass, or ceramic, are fastened 
to each end of a five-foot propeller 
which revolves horizontally at con- 
trolled speeds through simulated 
rain. Raindrops fall from calibrated 
nozzles twenty-five feet above the 
test specimens, The blade runs at 
from 300 to 750 miles per hour. As 
a safety measure, the test equip- 
ment is placed in a concrete-rein- 
forced cell ten feet below ground. 
CAL studied 


droplet size, velocity of specimens, 


In early research, 
temperature of water and ambient 
air, angle of impact, and specimen 
the effect of 
these variables of the rate of ero- 
sion, 


shape, determine 
Tests were conducted at two 
rainfall 
per hour to simulate a moderate 
rainfall and three inches per hour 
In the 
simulated three-inch rainfall, drops 


concentrations: one inch 


to simulate a torrential rain. 


(Continued on page 80) 





INDUSTRIES THAT MAKE AMERICA GREAT 


TRANSPORTATION... 
FREEDOM’S GIANT 


We sometimes become so bemused with 
its astronomical facts and figures that we 
are apt to regard the transportation in- 
dustry as an end in itself. 

But transportation has grown into a 
giant because it represents the translation 
into reality of some basic precepts of de- 
mocracy . freedom to think, freedom 
to buy and sell, freedom to move about 
as we please. The resultant interchange 
of ideas, people and goods has inevitably 
led to the development of large-scale, 
efficient transportation. It is thus no ac- 
cident that history's greatest democracy 
should also have history’s greatest trans- 
portation system to serve it. 


78 


The transportation industry itself has 
never lost sight of its basic origins. Cogni- 
zant of its responsibility to the nation, it 
has always reinvested large amounts of its 
earnings in plant expansion, in engineer- 
ing, in research—all for the development 
of better and more efficient methods, 
machines and conveyances. That is why 
American cars, planes, ships and trains 
are able to supply their services so effi- 
ciently and abundantly. 

The science of steam generation for 
power, processing and heating in the 
transportation industry has likewise kept 
pace with the demand for greater effi- 
ciency. B&W, whose boiler designs power 


such giant vessels as the S. S. United 
States, continues to invest large amounts 
of its own earnings in research and en- 
gineering to discover better ways to gen- 
erate steam for ships and trains, for 
power plants and factories. The Babcock 
& Wilcox Company, Boiler Division, 161 
East 42nd Street, New York 17, N. Y. 


N-202 
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eet Bill Hancock 


Western Electric development engineer 


Bill Hancock is a graduate of Pennsylvania State 
University where he majored in industrial engi- 
neering. Bill joined Western Electric as a plan- 
ning engineer in November, 1951, at the Kearny 
Works in New Jersey. Later, he was assigned to 
the new Merrimack Valley Works in North An- 
dover, Massachusetts, as a development engineer, 
Here Bill is shown leaving his attractive New 
England home for his office while his wife, Bar- 
bara, and their daughter, Blair, watch, 


Bill’s present assignment at Western Electric: the development of methods Bill and his supervisor, John Souter, test a machine they developed 
and machinery for assembling one of today’s most promising electronic to insert components of different shapes and sizes into printed 
developments — electronic “packages” involving printed wiring. At a prod- wiring boards. The small electronic packages prepared by this 
uct review conference Bill (standing) discusses his ideas on printed wiring machine are being used in a new transistorized carrier system for 
assemblies with fellow engineers. rural telephone lines, 


Engineers : Western Electric offers you a wide variety of inter- 
esting, creative opportunities. It makes no difference what your 
field of specialization is. You can fit — now — into our opera- 
tion as the manufacturing and supply unit of the Bell System 
.. Or into our defense job, A free booklet —“Your Opportun- 
ity at Western Electric’— outlines company operations and 
specific job opportunities in detail. Send for it. Write to: Col- 
lege Relations Department, Room 1030, Western Electric 
Company, 195 Broadway, New York 7, N. Y. 


Sailing off the north shore of Massachusetts is one 

of Bill’s favorite sports. He also enjoys the golf MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 
courses and ski runs within an easy drive from 

where he lives and works, 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; Haverhill and Lawrence, Mass.; Lincoln, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois, 
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ranged from 2.5 to 2.7 millimeters 

Investigations revealed that the 
larger the raindrops, the greater the 
erosion, due to the greater kinetic 
energy of the large drops; also, that 
drop size determines the critical 
velocity at which erosion of a spe- 
cimen begins to occur. Even with 
drop sizes as large as five milli 
meters, damaging erosion does not 
occur below velocities of 250 miles 
per how 

Kach type of material has a 
threshold velocity below which ero 
sion is not initiated even after ex 
posure for as long as twenty-four 
hours. The critical velocity appears 
to be proportional to — tensile 
strength and hardness of materials 


stainless steel and chromium or 


Meteorological studies have shown 
that normal raindrops vary in size from 


» to 5 millimeters 


nickel base metals have the great- 
est resistance to rain erosion, Elas- 
tomers such as neoprene, with its 
good resilience and tensile strength 
of more than 200 psi., have the 
greatest resistance to rain erosion 
of any non-metallic materials. 
However, as speed increases from 
300 to 750 miles per hour, the 
amount of erosion on all types of 
materials increases rapidly, 

The first encouraging results in 
making materials more corrosion- 
resistant followed studies of resil- 
ient, rubber-like coating materials. 
When a program of developing a 
new coating started, the average 
life of a plastic or elastomeric coat- 
ing was approximately thirty sec- 
onds at 500 miles per hour and one- 
rainfall, After 


three years of development and 


inch per hour of 


evaluation tests, a neoprene coat- 
ing has been evolved that is ca- 
pable of withstanding rain erosion 


for two hours. 


Several CAL, departments have 
contributed to rain erosion studies, 
Flight 
has conducted erosion tests on an 


F9F jet aircraft flying at 500 miles 


notably Research, which 


per hour Specimens of various ma 
terials were bonded to the leading 
edge of the wing and exposed to 
light and heavy rainfall, 
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and cables for homes, factories, farms and public 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 


For more than 70 years CRESCENT INSULAT- 
ED WIRE AND CABLE has met the highest 


standards of safety and economy in electric wires 
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C. Edward Murray, Jr, ‘14 
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Which one is 
best for you? 


HERCULES ¥ will help you decide 


There are many directions to take in building —_ leading producers of basic chemicals for indus- 
your future career in the chemical field. And try, offers you the opportunity to take time 
the truth of the matter is that many college before making this all-important decision, And 
graduates are not sure in which direction their Hercules will assist you in appraising your own 
future lies. natural aptitude before you make the final choice. 

Sales? Production? Research? Development? Hercules’ pace-setting growth and continuing 
Engineering?—They all require a special com- diversification provide many opportunities for 
bination of personality and talent to insure a careers in creative chemistry. You can learn 


rewarding career. Hercules, one of the nation’s |= more about Hercules in your placement office. 


Personnel Department 


HERCULES POWDER COMPANY 


. . . 7p ‘ | s ‘ 
968 Market Street, Wilmington 99, Del. Sales Offices in Principal Cities, H fk R ( UJ] ig S 
A , dA ah 


SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS, 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 
INDUSTRIAL EXPLOSIVES, AND OTHER CHEMICAL MATERIALS CHEMICAL MATERIALS FOR INDUSTRY 
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How to make the most 
of your engineering career 
ONE OF A GERIES 


* 


go where an engiiaeedimgan rise to the top 


In many companies, an engineer rises, but 
soon encounters a low ceiling. Promotions 
tend to go to non-engineering executives. 
And engineers (surveys show) find it 
difficult to make their ideas understood— 
or appreciated. 


So select a company in which you'll be 
working with, and for, engineers—where 
an engineer is given an opportunity to 
advance when positions ahead open up. 


Another point: choose a company that’s 
growing, preferably in an industry that’s 
growing and expanding too. 


Boeing, you'll discover, fills the bill on all 
counts. Engineers at Boeing hold jobs 

right to the top. They talk your language. 
They appreciate the vital contributions 
engineers make. And they reward engineers, 
Boeing is growing fast, and today employs 
400%, more engineers than 10 years ago. 
Besides, Boeing operates in the dynamic, 
fast-growing field of aviation. 


At Boeing you'll enjoy assignments that 
lead to an excitement-filled future. A future 
with a future: in supersonic flight, jet- 
powered civil and military aircraft, gas 
turbine engines, guided missiles. At Boeing, 
engineers and scientists of all types, and 
advanced mathematicians, are probing the 
very frontiers of knowledge. They invite 
you to join them. You'll find high salaries, 
career stability, retirement programs, and 
company-financed opportunities for 
graduate study. And you'll live in wide- 
awake, young-spirited communities. 



































Plan ahead for your career. 
Consult your Placement Office, or write; 


SSI EMN Ls JOHN C. SANDERS, 


Seattle, Washington Wichita, Kansas Melbourne, fics. Engineering Personnel Administrator, 
Boeing Airplane Co., Seattle 24, Washington 


F. B. WALLACE, 
Chief Personnel Engineer, 
Boeing Airplane Co., Wichita, Kansas 


THE CORNELL ENGINEER 








FEBRUARY, 


Gasoline, Oils 


These pictures were taken at Robins Air Force Base in 
Georgia during acceptance tests of a Grinnell ProtectoFoam 
System. Above, a man slogs through foam to check the 
spray pattern produced by over 800 nozzles discharging 
75,000 gallons of foam per minute. 

With a ProtectoFoam system, a vapor tight blanket of 
foam floats on liquids and clings to solids, extinguishing 
flames and preventing re-ignition. It is particularly effec- 
tive against fires in gasoline, oils, and chemicals, 

The foam, a harmless mixture of water and a protein 
base foaming agent, is produced mechanically by special 
Grinnell nozzles. When the foam compound has been used 
up or shut off, these nozzles then discharge water in the 
same manner as standard open sprinklers. Once the fire 
is out, the water discharge may be used to wash down 
the building and equipment and clean away the foam, 

ProtectoFoam is only one of many Grinnell Fire Protec- 
tion Systems designed for special hazard application. For 
further information, write to Grinnell Company, Inc., 


Providence, Rhode Island. 
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Manufacturing, Engineering, and Installation of Fire Protection Systems since 1870 
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Foam flows under aircraft to form a complete blanket, 
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Truck breasts hub-deep foam blanket outside hangar, 
Foam will dry out and disintegrate to a powder. 


GRINNELL 


WHENEVER FIRE PROTECTION IS INVOLVED 


ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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STRESS aud STRAIN... 





Prof.: “What is an engineer?” 

Student: “A person who passes 
as an exacting expert on the basis 
of being able to turn out with pro- 
lific fortitude innate strings of in- 
comprehensible formulae calcu- 
lated with micromatic precision 
from vague assumptions which are 
based on debatable figures taken 
from inconclusive experiments car- 
ried out with instruments of prob- 
lematical accuracy by persons of 
doubtful reliability and question- 
able mentality for the avowed pur- 
pose of annoying and confounding 
a hopeless chimerical group of fa- 
natics referred to all too frequently 
as Engineers.” 

o o 

Seven-year-old = Michael, who 
had a reputation as a little terror, 
had just finished his first summer 
vacation at his grandparents’ farm, 
Back in the city, one of the neigh- 
bors asked him about his holiday 
and especially about his grand- 
father. 

“Oh, he’s great,” responded Mi- 
chael. “We played a swell game 
every day. Late each afternoon he'd 
row me out in the middle of Clay- 
tor Lake, throw me over the side of 
the boat and let me swim ashore.” 

“Claytor Lake?” gasped — the 
neighbor. “That's a big lake. Wasn't 
that a hard game for such a little 
fellow as you?” 

“I'll say it was,” said Michael. 
“But the hardest part was getting 
out of the sack.” 


o oO ° 


The professor who comes in 15 
minutes late is rare; in fact, he is in 
a class by himself. 

o °o ° 

A judge was examining a_pris- 
oner who was accused of stealing a 
bundle of silverware. “Where did 
you get it?” he asked the thief. 

“From the fraternity house, Your 
Honor.” . 

“Call up the hotels, Sergeant, 
and distribute the stuff.” 


o o oO 


A woman surprised her husband 
in a bar, sampled his drink, made a 
wry face and demanded: “How can 
you drink such horrible stuff?” 

“See!” exclaimed the husband 
with injured dignity. “And all the 
time you thought I was having fun.” 


o 9 a 


New Parson: “I’m certainly glad 
to have such a wonderful congre- 
gation.” 

Parishioner: “And we're delight- 
ed to have you. You have been so 
informative. Why, we didn’t know 
what sin was before you came.” 


o oO 9 


“Faith,” declared Mike, “’tis an 
unthankful country that this is. 
Here we Irish have done so much 
for the United States, and b'jabbers 
they ve named only one state after 
an [rishman.” 

His faithful friend Pat raised his 
red eyebrows. “I didn't know there 
was such a state, Mike!” 

“Sure and have ye niver heard o' 
that western state O'Regon.” 


oO 9 a 


Disappointed first-grader after 
first day in school: “I'm not going 
back. I can’t read or write and they 
won't let me talk.” 


o oO oO 


He: “Whisper those three little 
words that will make me walk on 
air.” 

She: “Go hang yourself.” 


o o o 


A group of prohibitionists look- 
ing for evidence of the advantages 
of total abstinence were told of an 
old man 102 years old who had 
never touched a drop of liquor. So 
they rushed to his home to get a 
statement. After propping him up 
in bed and guiding his feeble hand 
along the dotted line, they heard a 
violent disturbance coming from 
another room—furniture being 
broken, dishes smashed, and the 
shuffling of feet. 


“Good heavens, what’s that?” 
gasped a committeeman. 

“Oh, whispered the old man as 
he sank exhaustedly into his pil- 
lows, “that’s Pa, he’s drunk again.” 

ce ° oO 


Professor: “A fool can ask more 
questions than a wise man can an- 
swer. 

Student: “No wonder so many 
students fail your exams.” 


a oO oO 


A man was perched atop a build- 
ing in Atlanta and it looked like 
another suicide attempt. A police- 
man made his way to the build- 
ing’s roof to persuade him not to 
jump. 

“Think of your Maw and fam- 
ily,” pleaded the cop. 

“Ain't got any.” 

“Well, think of your girl friend.” 

“I hate women!” 

“All right,” said the policeman 
desperately, “Think of Robert E. 
Lee.” 

“Who's he?” 

“Jump, you damn Yankee!” 


oO ca oO 


Judge: “So your name’s Joshua, 
eh? You're not the Joshua that 
made the sun stand still are you?” 

Culprit: “Lor no, Judge, Ah’m de 
Joshua dat made de moonshine.” 

ce] ° ° 

The difference between a dress- 
tie and a noose is that one is worn 
without a collar. 


Q Qo ° 


The absent-minded _ professor 
drove up alongside his house. He 
glanced into his empty garage and 
gasped, leaping back into his car, 
raced to his insurance agent's office, 
and reported excitedly: “My car’s 
been stolen again!” 


a ° oO 


Instructor: “Before we start this 
final exam, are there any ques- 
tions?” 

C.E.: “What’s the name of the 
course?” 


THE CORNELL ENGINEER 












PHOTOGRAPHY AT WORK —No. 18 in a Kodak series 





With Photography and Air Mail 
working together, the Credit 
Clearing House of Dun & ' 
Bradstreet, Inc., speeds vast 
quantities of information across 
the country overnight. 





Even if Dun & Bradstreet reporters photographed every 
business they investigate, it would not be among the 





biggest uses of photography this famous credit organi- 





: ! 
zation employs. 





One most important way makes last-minute credit in 






formation in the apparel trades available thoughout the 





country overnight. Current data and analysts’ opinions 
on more than 150,000 apparel retailers are microfilmed 






transferred to micro-cards and flown daily to Credit 





Clearing offices. 





Its another example of photography and Recordak 





microfilming saving time and money. They are working 





for railroads, banks, oil companies and countless other 





businesses and industries both large and small 





Behind the many photographic products becoming in- 





creasingly valuable today and those being planned for 





tomorrow lie intriguing and challenging opportunities at 
Kodak in research, development, design and production. 
If you are interested in these opportunities in science 


and engineering — whether you are a recent graduate or 





a qualified returning serviceman, write to the Business 
and Technical Personnel Department. 


Eastman Kodak Company, Rochester 4, N. Y. 





What's their credit rati ng? 












a * 














A Southern wholesale confectioner had re 
ceived an order for $10.00 worth of candy 
bars from the Horsie Hollow Candy Shop. It 
was a first order, and when the credit manager 
didn't find the name listed in the Reference 
s00k, he phoned the Dun & Bradstreet office 
for a report on the venture 

The reporter assigned to the case located 
the concern on a dirt road, and he took a snap 
shot of the premises ind its bu proprictors 
which inspired this illustration, He intes 
viewed the owners and wrote a report which 
vas forwarded to the wholesaler 

It informed him that the enterprise Vil 
operated i t partner hip by two neighbor 


who were both “eleven years of age and un 
married ilso that “although the owners are 
men of limited means, they have a high stand 
ing in their community.” The financial state 


ment indicated assets of $13.25 in merchandise 
and cash, with a iluation of $35.00 for the 


building consisting of a remodeled turke oop 

The partner were reported is ¢ perienced 
with a five-year record of selling lemonade 
and cookies with their home pantries as the 
principal sources of supply. There was no in 
debtedne i their mother term were 
strictly C.O.D. The wholesaler took a more 
liberal attitude and shipped on regular terms 


The bill wa paid in ten days 


and the wholesaler opened : 
an account in hi ledger 
for thie Horsie Hollow a 


( andy Shop.” 


































GENERAL ELECTRIC OFFERS... 





Engineering opportunities in 150 U.S. cities 


The geographic location in which you 
will work and live is one important con 
sideration as you plan your future career 
There are many reasons why technical 
graduates join General Electric Company 
One of these is the opportunity to work 
in engineering, marketing, and manufac 
turing in any of 150 American cities in 
45 states 
Thus, an 
geographical preferences in planning both 
his professional career and selecting his 


engineer can satisfy his 


future home 
General Electric’s continuing expansion 


200,000 product lines has been 


highlighted by this 
Company facilities. Boundless opportuni 
ties in engineering, manufacturing, and 
marketing are open to outstanding engi 
neering and science graduates in a variety 


in over 


wide dispersal of 


of professional interests. You can find the 


satisfaction of a highly rewarding career 


of the nation’s most diversified 


enterprises 


with one 


For more information about General 


Electric’s technical grad 
Director 
Genera! 


Sche 


programs for 
iates, consult your Placement 
or write to Mr. Gregory Ellis 
Electric Company, Section 959-2 
nectady, N. Y 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 





